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THE Central Electricity Generating Board have to co- 
ordinate the supply of electricity, to produce it economi- 
cally and, at the same time, to pay due regard to amenity. 
Transmission lines give the most trouble from the amenity 
point of view. This month’s cover illustration shows 
Supergrid towers near Cuffley, Hertfordshire, on the 
Elstree-Tilbury line. The problems of supply and amenity 
are dealt with in the Foreword ‘Do you admire the view?’ 
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DO YOU ADMIRE THE VIEW? 


HE Electricity Act of 1957 charges the Central 

Electricity Generating Board with the duty of 
ensuring an economical and co-ordinated supply of 
electricity while having due regard to amenity. All who 
know the work of the Board, and most of the thinking 
lay public, would probably say that the first of these 
responsibilities is being met with success. 

In spite of the increasing cost of plant and construction 
work, the capital cost of conventional generating plant 
has been brought down from £67/kW in 1948 to an 
estimated £37/kW for the large 2000 MW stations that 
are now being put in hand; at the same time, the efficiency 
has risen from 27% to a figure that may be as high as 
37:5% for these new stations. Skilful siting of the new 
base-load stations on the cheap-coal fields has minimized 
the transport cost of fuels and has cushioned the industry 
against rising coal prices. In the light of greater coal 
availability, the nuclear programme has been cut back 
to a far lower level than that fixed during the Suez Crisis 
of 1957; and, though the cost of nuclear power from the 
last station to be ordered at Sizewell is still estimated at 
an appreciably higher figure than that from the West 
Burton conventional station that will be built con- 
currently, the capital cost of nuclear stations has fallen 
from a 1957 level of £160/kW to the Sizewell level of 
just over £100/kW. 

In the field of transmission, the Board have recently 
announced their immediate intention of adopting 400kV 
as their standard voltage for h.v. transmission—a voltage 
as high as any at present in industrial use outside Russia, 
where atmospheric conditions are far more favourable. 
All this is backed by a greatly strengthened research 
department; the recently opened nuclear laboratory at 
Berkeley and the extended conventional research estab- 
lishment at Leatherhead have programmes and staff well 
fitted to support the rate of technological advance that 


is aimed at, and bear comparison with the research 
facilities of the best-organized industries anywhere in the 
world. 

But, while informed opinion might approve their 
performance in the scientific and technological fields, 
would public opinion admit that their success in meeting 
the second of their responsibilities and paying due regard 
to amenity has been equally worthy of approbation, or 
could the Board ever expect to receive public approbation 
in meeting this responsibility? The answer is probably 
*‘No’; and in this lies some danger, for support on the 
lines of ‘Don’t shoot the pianist; he is doing his best’ 
gives little encouragement to men who in fact appear to 
have the problem of visual amenity much at heart, and 
encouragement is a great spur to success. 

The truth is that Great Britain is constantly securing 
a higher material standard for its inconveniently large 
population, and higher material standards cannot be 
achieved without more man-made works. The encroach- 
ment of these man-made works on the countryside is now 
so noticeable as to frighten the public; with an annual 
capital budget of about £220 million the C.E.G.B. are 
the largest single spender of capital in the country, and 
it is inevitable that the public should notice their works 
and make them the target for objections that are, in fact, 
more widely based. 

One of the Board’s greatest difficulties lies in the fact 
that the material benefits arising from their works are 
generally remote from the works themselves. The 
higher-voltage transmission line does not normally 
supply power to the district through which it passes. In 
the recent Holme Pierrepont inquiry, it was suggested 
that the station would cause atmospheric pollution in 
Nottingham, and in reply figures were produced that 
convinced the inspectors that the additional pollution 
would be small compared with that already existing. But 
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it was argued by the objectors that any increase in 
atmospheric pollution was objectionable. In fact, the 
electricity supply industry has done more than any other 
development to reduce atmospheric pollution, for it 
replaces the domestic and small industrial chimneys that 
are the worst offenders. 

But this argument could carry little weight in Notting- 
ham, for, had Holme Pierrepont been built, the power 
generated would have replaced domestic fires and 
supplied industry, not in Nottingham, but in London 
and the South. Yet stations on the Trent are in the 
interests of Nottinghamshire, because, unless the coal 
from the East Midlands can be burned with minimum 
transport costs, it can hardly compete with oil, and the 
mining industry and ultimately ancillary businesses 
will suffer. 

To improve the aesthetic appearance of coal-fired 
stations is difficult. The architecture of the buildings may 
be most sympathetically and skilfully dealt with; but, 
from a distance, the most obvious features of the station 
are the coal stocks and the cooling towers, and, though 
their appearance can be improved by careful grouping, 
cooling towers are still cooling towers and are seen from 
a long way off. 

In this the nuclear stations built on tidal water have a 
great advantage; and there is no doubt that, considered 
architecturally, most of these will be very satisfactory. 
Their trouble lies in the fact that present siting criteria 
place them on undeveloped coasts, which are in general 
‘amenity areas’, where no construction is desired by the 
public. Sooner or later, these siting criteria must be 
relaxed, either as a result of growing understanding of 
reactors of the present type or by the development of 
new reactor systems; it is impossible to accommodate a 
nuclear programme of the size that appears necessary 
in the long term while choice of site is limited by present 
criteria. 

But there is no doubt, and the Board are obviously 
conscious of the fact, that their greatest problem lies in 
the transmission lines. Their recent decision to use 
400kV instead of 275kV was stated to be based, not on 


economic considerations (since, with the short ay 
transmission distances in England and Wales, a 400ky 
system is as expensive as a 275kV one), but on the fag 
that the higher capacity of a 400kV line will enable 
them to minimize the number of route-miles required, 
Amenity interests claim that the greater height of the 
towers for the higher-voltage line is an objection, byt 
others claim that not many people can distinguish tower 
heights in relation to normal scenery. 

The assertion that undergrounding is far too expensive 
a solution to the problem appears to be well founded, 
though it can reasonably be hoped that the ratio of 
underground to overhead costs (varying from 8:1 a 


132kV to 24:1 at 400kV) will fall in time. Recent J 


advances in manufacturing technique are likely to make 
possible cables of higher copper cross-section and higher 
current-carrying capacity. It is most improbable that 
this will reduce the differential at very high voltages to 
the level where undergrounding can be thought of in all 
but the most exceptional cases, but it may bring down 
cabling costs at 132kV to a level that can be accepted 
more extensively than at present. 

It is worth remembering that the Chairman of the 
C.E.G.B. said recently that, if the cost of undergrounding 
could be reduced to four times that of h.v. overhead line, 
he would advocate undergrounding. It should, moreover, 
be borne in mind that the transmission lines can bk 
considered only as part of an over-all system that 
includes the distribution lines; if technical advances 
made undergrounding of these I.v. lines a possibility, it 
would be a great contribution to the solution of the 
over-all problem. 

The technical advances that are made by the electricity 
supply industry are publicized in technical and other 
periodicals. Its efforts to pay due regard to amenity are 
seldom recognized, and it is given little but criticism in 
that field. It would be a pity if this led to the development 
of what a Northern local paper recently spoke of, in 
discussing this problem, as a ‘guilt complex’, since such 
a state of mind is not the best one in which to approach 
the intensely difficult problems of supply and amenity. 





UNIVERSITY SCHOLARSHIP SCHEME 


Tz Central Electricity Generating Board are offering 
25 scholarships, in a wide range of science and engineering 
subjects, to outstanding school-leavers of either sex between 
the ages of 17 and 21. The 12 Area Boards are offering a further 
36 scholarships, all in electrical engineering, in similar 
circumstances. 

The scholarships provide for the payment of tuition and 
other university fees, plus a maintenance grant of £375 a year 
at Oxford and Cambridge, £360 a year at London and £330 
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a year at other universities. These rates are well above th 
level of corresponding local-authority awards, and the full 
amounts will be paid to all scholars irrespective of ther 
parents’ income. The Electricity Council have sent details of 
the scheme to grammar and public schools throughoul 
the country. 

More than 150 scholarships have been awarded in the three 
years since the scheme was launched, including 67 awarded 
last year. 
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An electrical engineering review 


ooo FLAMEPROOF ELECTRICAL EQUIPMENT 


UNDAMENTALLY, flameproof apparatus comprises 
costo industrial equipment contained in enclosures 
constructed in accordance with British Standard 
729: 1957—‘Flameproof enclosure of electrical appara- 
tus’. These enclosures have to perform two functions. 
They must prevent the emission of incendive flame from 
the interior, and they must withstand the pressure 
developed by an internal explosion. The internal explo- 
sion might, for example, be caused by the normal 
operation of a switch. The contained gas would be that 
of the surrounding flammable atmosphere drawn into 
the enclosure by a ‘breathing’ action, usually provoked 
by thermal cycling. 


Gaskets and precision jointing 


At first it might be thought that the emission of flame 
might be avoided by a gasket similar to that used in a 
motor-car cylinder head. In actual fact, prior to the 
principles laid down in B.S. 229, attempts were made to 
prevent emission, either by using gaskets in a single 
enclosure, or by providing double enclosures each 
gasketed, giving, so to speak, a series protection. While 
in theory correctly gasketed joints could prevent flame 
emission, there were grave risks in practice. 

First of all, too much depended on faultless main- 
tenance over long periods, and, where such gasketing 
was employed with covers requiring frequent opening, 
the danger of incorrect replacement, or even omission, 
was great. The research that led to the creation of B.S. 
229 showed that a more reliable method was the use of 
abutting flanges having a predictable ability to prevent 
an external explosion. No seal is employed between these 
flanges. It was found that the width and distance between 
them had a definite relation to the explosive properties 
of the gases constituting the atmosphere surrounding 
the apparatus. The flanges are of controlled surface 
accuracy, and, in present practice, at least one flange 
must be metallic. This suggests that the mechanism of 
suppression depends on rapid cooling, but the physical 
factors are not as yet fully understood. 

Every discontinuity in the structure of the enclosure, 
access covers, hinged covers, and attachment of other 
enclosures, constitutes a joint, and precise rules are laid 
down in B.S. 229 concerning such junctions. 


Mechanical strength 


Those who examine flameproof equipment without 
knowledge of the associated problems always remark 
on the apparently excessive weight and robustness. 
Manufacturers do not make it thus for choice. 
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Flameproof apparatus, at one time largely confined to coal 
mining, is now used in specialized industries above ground 
to such an extent that many engineers are vitally concerned 
with it. This article gives a brief outline of the salient 
features of flameproof apparatus likely to be met in a 
variety of industrial fields. The author is with Simplex 
Electric Co. Ltd. 


J. J. H. HUNT, ASSOCIATE 





The fact is that these enclosures have to sustain severe 
internal explosion pressures, not necessarily once, but 
maybe frequently. It is possible that every time any 
legitimate internal sparking occurs, an explosion could 
follow. That it does not often do so is because the con- 
tained gas—air mixture is outside the explosive limits. 
It is therefore common for enclosures to be designed to 
withstand internal pressures of 150Ib/in.2 Many well 
established constructional methods are quite inadequate 
to deal with such conditions. 


Cable entries and temperature limits 

Cables, in general, cannot be led directly into the 
primary flameproof enclosure. Instead they are led into 
auxiliary integral boxes known as terminal boxes. Ter- 
minals of prescribed construction are provided, to which 
any external cables or conductors are connected. The 
manufacturer of the equipment is responsible for the 
internal connections to those terminals, thus limiting 
the responsibility of the installer and avoiding dis- 
turbance of the primary, or main, enclosure. 

The question of external-surface operating tem- 
perature often poses awkward design problems. The 
reason is that certain flammable atmospheres can be 
encountered where moderately hot surfaces can cause 
ignition, and at present an upper limit of 85°C is imposed. 


Incorporation of glass 

Glass may form part of a flameproof enclosure under 
rigidly controlled rules. Some reference may be found in 
B.S. 229, but so special are the problems that a separate 
specification [B.S. 889: 1947—‘Flameproof electric light 
fittings (bulkhead and well-glass types)’] exists defining 
constructional details. Lighting fittings are dealt with in 
this specification, in which surface temperature forms a 
major factor. Not the least of the problems resides in the 
manner of the union of glassware with the fitting 
enclosure. The manufacturer must carry the responsi- 
bility for its permanent efficiency, and consequently 
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1 =Imaginary piece of apparatus, showing common flameproof constructional features 





replacements are made available only in the form of a 
unitary combination of glassware and appropriate metal 
parts. 

It is perhaps in the field of flameproof lighting that 
design limitations are strained to the extreme. First, since 
most lamps produce much heat, the rival claims of 
necessary surface radiation (and convection) and the 
necessity of keeping dimensions within reasonable limits 
have to be met. Secondly, since the glass forms part of 
the enclosure, it must necessarily withstand the explosion 
pressures; and, having regard to the inherent nature of 
glass, it has been found essential for each individual 
glass component to be pressure-tested before leaving the 
makers. Other physical properties of the glass have to be 
defined and met. 

Lighting fittings, switched into and out of service 
frequently, ingest moisture by heat-cycling action. To a 
lesser degree, all flameproof equipment suffers from this 
effect. 


Portable apparatus 


While the use of portable apparatus in flammable 
atmospheres is to be avoided wherever possible, circum- 
stances sometimes make it inevitable. Three additional 
hazards are then introduced. They are: 


(a) Damage to the supply, or other cables, inviting open 
sparking 

(b) Detachment of the cable 

(c) Breakage of the equipment. 


These difficulties are met by special provisions. For 
example, to overcome hazard (a), the conductors of the 
cable are individually or collectively screened by an 
earthed flexible metallic envelope. Very secure means are 
provided to grip the various elements of the cable con- 
struction to overcome hazard (b). Special care is taken to 
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avoid acute bends at the point of entry. Hazard (¢) is 
overcome by robust construction, with heavy guarding 
of vulnerable portions, e.g. pushbuttons, handles and 
glass components. In mining work, there is often addi- 
tional protection from low-voltage pilot circuits. 

We may sum up the special features of flameproof 
equipment as: 


1. It is normal electrical apparatus contained in special 
enclosures that, in the event of an internal explosion, 
cannot ignite any surrounding flammable atmosphere 
2. The enclosures must themselves resist the force 
resulting from the explosion 

3. Precise compliance with fixed constructional standards 
must be observed. 


In order to minimize the risk to life and property, the 
manufacturer has first to submit the design to a certifying 
authority (at present the Ministry of Power) for examina 
tion. When the design is approved, an example of the 
article is submitted for test at the Testing Station at 
Buxton. Provided that the tests are passed, a certificateis 
issued, and thereafter no deviation from the certified 
design is permitted, either by the manufacturer or by the 
user. Furthermore, the user is expected to install the 
equipment in conformity with Code of Practice CP 1003: 
1948—‘Installation and maintenance of flameproof and 
intrinsically-safe electrical equipment’. ; 

Possession of a certificate is essential before ib 
installation can be approved by the appropriate inspe- 
torate. For example, in the non-mining industry, the Chief 
Electrical Inspector of Factories is involved. 


Constructional procedure 

Many terms used in the preceding description requift 
an illustration in order to show their application # 
practice. Fig. 1 shows an imaginary piece of apparalls 
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in which as many of the common flameproof construc- 
tional features as possible are shown. 

An armoured cable enters a gland of conventional 
form 1, which is attached to a sealing box 2. This is 
provided with a filling spout 3, which is so located as to 
ensure that box 2 can be fully filled with compound. 
The cable cores pass through an insulating disc 4, which 
js loosely trapped between box 2 and terminal box 5. 
Whereas the sealing box cover has no machined abutting 
flanges, the joint 6 between boxes 2 and 5 is accurately 
machined, as is the junction between box 5 and cover 7. 

The cable conductors are connected to terminals 8, 
which are carried in insulating bushes 9, 10 and 11. 
Specified diametral accuracy is maintained for the ter- 
minal stems of 8 and the bushes and likewise for bush 11 
and integral boss 12. The box 13 is termed the main 
enclosure and may contain, for example, a switch 14 
and an indicating lamp 15. Again there are accurately 
machined flanges at 16. Note that both boxes 5 and 12 
are connected by screws 17 entering blind tappings. 
Cover 18 is attached to the box by screws 19, the heads 
being recessed in a shroud, making the use of a box 
spanner essential. These screws also enter blind tap- 
pings. The switch 14 is controlled by a handle 20, 
rotating in a bearing having specified length and dia- 
metral clearances. 

The lamp 15 is surrounded by a well-glass 21 cemented 
by prescribed cement into split rings 22 and 23, the latter 
being integral with a machined spigot portion 24, 
entering a portion 25 forming part of the cover 18. This 
illustrates the alternative to a machined abutting joint, 
although, of course, the diametral clearances are again 
strictly defined in B.S. 229. 

Components 21, 22 and 23 form a factory-made 
indivisible unit. One advantage of the spigot method is 
that a gasket 26 may be used to exclude moisture; and, 





2 Flameproof semi-rotary switch 








if it were damaged or even omitted, the efficiency of the 
joint between 24 and 25 would be unimpaired. A guard 27 
is provided to protect the well-glass. 

A terminal box 28 at the far end incorporates similar 
bushing-terminal assemblies as at 8, 9, 10, 11 and 12. 
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In this portion the mode of entry by conduit is shown. 
The conduit entering at the top is lin. in diameter. 
The conduit entering at right-angles thereto is I}in. 
in diameter; and here a ‘stopper box’ is interposed, 
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3  Flameproof lighting fitting for tungsten lamp 


ceiling mounting lugs 

top or side entries for conduit or cable 

completely weatherproofed and sealed terminal chamber 
resilient weatherproofing gasket 

porcelain lampholder 

aluminium-silicon alloy housing, with smooth exterior to 
prevent accumulation of dust etc. 

internal reflector 

~— flameproof joint lin. in length, with gap to Group I, II 
or 

resilient weatherproofing gasket 

hinged lamp-glass assembly, with provision for sealing ring if 
required 

glass, fully toughened to B.S. 889: 1947, type A, with smooth 
exterior and diffused interior 


QO MMOAw> 


Sec ie 


which has, after cabling, to be filled with bitumastic 
sealing compound. Hence, there are provided compound- 
retaining discs 29 and 30 and a filling plug 31. 


Typical manufactures 

Fig. 2 shows a switch of 5A capacity, in which con- 
duits giving direct entry are used. The switch would, of 
course, be contained in a separate compartment to that 
in which the cables were received. Fig. 3 shows a lighting 
fitting. It will be noted that the detachable glass unit 
employs a spigot joint, thus permitting the use of a 
gasket. 


591 











Fig. 4 shows the most modern form of enclosure, 
housing, in this instance, a kilowatt-hour meter. The 
terminal-box portion will be noted. The use of socket- 
type screws produces a smooth casing exterior, and, of 
course, these screws are not readily tampered with. This 
standardized type of enclosure is available to house a 
variety of equipment. 


Future developments 


Research is actively proceeding, much of it directed 
to obtaining more precise data concerning the physical 
properties of gases, ignition phenomena and the mecha- 
nism of flame suppression. Such work is expected to 
result in the more economic use of material. While 
B.S. 229 at present 
specifically excludes 
gaskets for the 
reasons mentioned, 
the whole matter is 
being re-examined 
and useful progress 
is being made in 
that direction. 

As industrial re- 
quirements (as dis- 
tinct from mining) 
multiply, so it be- 
comes necessary to 
carry out research 
that will establish 
design factors suited 
to the case con- 
cerned. B.S. 229 was 
eomartsox largely framed in 
A ce Nom relation to mining 

problems, and the 

future trend will be 

in the direction of 

4 Kilowatt-hour meter in flameproof simplifying certain 

enclosure details where mining 

hazards are not 

involved. For ex- 

ample, the external operating temperature of mining 

equipment is limited by two principal factors—ignition 

of coal dust and danger of burns sustained by persons 
in the confined space of mines. 

The methane gas found in mines will ignite only at 
relatively high temperatures. In future, equipment will 
tend to be classified in terms of location as well as 
surrounding atmosphere. 

Further discoveries are probable relating to the nature 
of the propagation of explosion pressures and to the 
investigation of ‘pressure piling’. Insufficient data have, 
up to the present, necessitated a large factor of safety. 
Pressure piling might be described as rebound and 
compressive effects, whereby pressures quite out of 
relation to an expected value can occur. 

Advances are likely in the direction of the control of 
ingress and egress of moisture-laden atmospheres. A 
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moment’s reflection will show that the needs of flame. 
proof safety make it impossible to drain enclosures. This 
problem is aggravated in countries whose climate 
combine high humidity and considerable heat cycling, 

Plastic substitutes for glass in flameproof designs 
involve many problems, which may be solved by the 
evolution of new techniques of jointing with metal, of 
even new types of plastic. 


Summary 


Flameproof equipment is essentially the ‘armouring’ 
of normal apparatus, with attention to incidental 
problems peculiar to explosive atmospheres. An out- 
standing feature is that both construction and installation 
are subject to a large measure of control. 





New B.B.C. television control room 


T= British Broadcasting Corporation have recently 
brought a new television international control room into 
operation at their Television Centre in London. The control 
room replaces the Continental control point at Broadcasting 
House and marks a further stage in the concentration of the 
B.B.C.’s main television activities in London at a single 
centre. 

The technical and programme control in vision and sound 
is carried out in the new control room, as well as the opera- 
tions involved in contributing programmes, often with 
commentaries in foreign languages, to the Eurovision net- 
work and in receiving programmes from it. 


Facilities for the engineers 


Positions are provided at a curved control desk for the 
senior television engineer, vision engineer, presentation 
assistant and sound engineer. There are six 2lin. multi- 
standard picture monitors facing the inner side of the desk 
and remotely controlled from it. Below each monitor there is 
a visual indication of the source of the programme. A caption 
scanner is located beside the control desk. 

The sound engineer’s position is equipped with three 
separate four-channel mixers, using quadrant-type faders. 
The output of 15 foreign commentators can be handled at 
one time, and each commentator can be kept in touch with 
his own organization. Eventually, the control room will be 
able to handle at least 30 commentators. 

A twin-turntable three-speed gramophone-record repro- 
ducing desk is available for music or effects. Pre-recorded 
identification signals may be connected to line from @ 
15-channel tape reproducing system. These signals, in the 
language of the country of destination, provide a safeguard 
against the inadvertent disconnection of a long-distance 
circuit at exchanges en route before the start of the programme. 

At the presentation assistant’s position, there are equip- 
ment for monitoring any of the 75 possible sound sources 
and facilities for listening to any two of these sources 
simultaneously. Comprehensive facilities for sound and 
vision monitoring are provided at the senior television 
engineer’s position. The vision engineer’s position is equipped 
with standard vision and sound-mixing equipment, allowing 
simultaneous switching and fading of vision and sound. 
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HE radio astronomer’s appetite for larger and more 
a. types of radio telescope appears to be 
insatiable. In the first period of intensive research just 
after the Second World War, the passage of each few 
years saw the birth of some new instrumental advance. 
Itis only more recently that the pace has slackened under 
the dual restraints of cost and engineering feasibility. 
To understand the reason why larger radio telescopes 
are constantly in demand it is necessary to look into the 
various observational requirements, and it is interesting 
to compare the situation with that obtaining in optical 
astronomy. 


Observational requirements 


Optical telescopes for the study of distant galaxies 
must be large simply in order to collect enough light 
energy to activate a photographic emulsion, or photo- 
multiplier, within a reasonable time. The angular 
resolving power, given approximately by the ratio A/D 
for a telescope objective of aperture D receiving light of 
wavelength A, does not usually limit a measurement, 
since the blurring that arises from atmospheric scintilla- 
tion is greater than any instrumental effects, provided 
that D is larger than a few inches. This would not be 
true, of course, for a telescope placed outside the 
atmosphere in an artificial satellite. 

In radio astronomy, on the other hand, the situation 
is very different, and this is largely due to the much 
greater range of wavelength employed. In optical work 
the wavelengths cover a range of only one octave, while 
in radio measurements the range is at least ten times 
greater. The use of wavelengths that are often some 
metres in length and a million times longer than optical 
wavelengths also implies that sufficiently large values 
of D will be difficult, if not impossible, to obtain. It does 
not follow, however, that the energy-collecting area will 
be in correspondingly short supply. 

Solar observations provide a good example of this 
kind of situation. The sun’s atmosphere somewhat 
resembles the terrestrial ionosphere, in that it is an 
ionized plasma; but it has.a much higher temperature, 
which largely accounts for its great extension from the 
sun. By making observations of the radio waves emitted 
by the solar corona over a wide range of wavelength, it 
is possible to investigate the electron concentration and 
temperature at various heights, long wavelengths giving 
information about the far-out regions and the shorter 
wavelengths about the layers closest to the sun’s surface. 

The necessary wavelengths used in this work may vary 
from a few centimetres to many metres, and in all cases 
It is desirable to have an angular discrimination (i.e. a 
reception polar diagram) not wider than a few minutes 
of arc. But the strength of the solar radio emission is 
relatively large; it has even been known to interfere with 
radar and television on occasions of intense outburst, 
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mscow-osnen LARGE RADIO TELESCOPES 


Conventional methods can no longer satisfy many observa- 
tional requirements in radio astronomy. New principles are 
being applied in a range of instruments designed for specific 
purposes; some of these are discussed and contrasted in 
this article, which is based on a lecture given at an Ordinary 
Meeting at Savoy Place on the 27th October 1960. The 
author is in the Department of Physics, University of 
Cambridge. 


A. HEWISH, M.A., PH.D. 








and the dominant observational problem is that of 
providing sufficient resolving power at long wavelengths. 


‘Unfilled’ apertures 


To attack this kind of problem by conventional 
methods, for example by the use of a paraboloidal 
reflector, is quite clearly unsatisfactory. Even if para- 
boloids having the necessary aperture of some thousands 
of feet in extent were at all feasible, they would possess 
a collecting area far in excess of that needed to yield 
easily measurable signals. To meet this requirement, 
radio telescopes of a special type have been developed 
that achieve great angular resolution with a minimum of 
structure. Such radio telescopes are sometimes referred 
to as ‘unfilled’ apertures, since the aperture, which 
defines the angular resolution, has an area that is much 
larger than the energy-collecting area. 

In the observation of radio stars a different situation 
is met. Great angular resolution is again needed, both 
to position the sources with high precision and to 
discriminate between adjacent sources, but the strength 
of the signals from radio stars is feeble compared to 
that of those from the sun. Here the problem of pro- 
viding adequate sensitivity is as severe as that of angular 
resolution. It might be thought that the use of con- 
ventional parabolic reflectors at a very short wavelength 
would always meet the requirement of high angular 
resolution; but this is not the case, since the signal 
strength decreases at shorter wavelengths and it is more 
difficult to achieve a high signal/noise ratio in the 
receiver. 


Steerability 


A further factor of prime importance is the steerability 
of a radio telescope. Some sacrifice in this connection 
may be unimportant for a particular type of observation 
and may permit the construction of a much larger and 
more powerful instrument than would otherwise be the 
case. A radio telescope steerable only in declination, for 
example, is entirely suitable for systematic surveys of the 
sky, since steerability in one co-ordinate, combined with 
the Earth’s rotation, provides complete sky coverage. For 
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tracking space probes, or for lunar and planetary radar, 
complete steerability is, of course, a vital requirement. 
The many considerations that bear on the design of a 
radio telescope imply that there can be no such thing as 
a powerful general-purpose instrument. Quite different 








The Mills cross 


All Figures except 
Fig. 4 are drawn 
to the same scale 





kinds of instrument have been developed for specific 
fields of investigation, and it is interesting to compare 
the many types that are now planned, or operational, at 
radio observatories throughout the world. 


Solar radio telescopes 


To achieve the high resolution needed at long wave- 
lengths without having a correspondingly large collecting 
area, a type of interferometer has been developed that is 
a modification of a design first used by Mills in Australia. 
Mills’s radio telescope (Fig. 1) consists of a pair of linear 
arrays of dipoles, each line being 1500ft long and 
crossing the other at right-angles. Each array, considered 
separately, has a fan-like reception pattern. By connecting 
the arrays to a receiver that responds to correlated 
signals only, an output is obtained from radio sources 
lying only in the small angular range where the two 
fans intersect. 

A more detailed analysis shows that the directional 
properties may be compared to those given by a large 
rectangular array of about 800ft in each direction. The 
collecting area, on the other hand, is simply that of the 
two arrays and is relatively small. It is not practicable to 
make such an aerial system physically steerable; but 
rotation of the Earth provides scanning in one direction, 
while an arrangement for altering the relative phases of 





elements instead of being continuous arrays. In this cage 
as in an optical diffraction grating, the two lines of 
well separated elements give rise to a series of diffracted 
beams, so that the reception pattern contains multiple 
responses. Provided that the angular separation of the 
responses is somewhat wider than the sun, no ambiguity 
arises, and the presence of multiple responses is an aid 
to scanning. 

The largest radio telescope based on this principle ig 
at Nangay, France (Fig. 2). It operates at a wavelength 
of 1-7 m, and the east-west arm is composed of 32 para. 
boloids, each 17ft in diameter and filling a line 5000f 
long. The north-south arm is similar but is only half as 
long, and the paraboloids are each 34ft in diameter. I 
can be shown that a T-shaped structure has just the 
same angular resolution as a cross arrangement, so that 
there is no disadvantage in omitting half of one of the 
arms. 


Radio telescopes for galactic and extra-galactic 
studies 

As long ago as 1950 it was realized that conventional 
aerial systems would not be an economical means of 
achieving the large collecting areas that were needed to 
yield measurable signals from the fainter radio sources. 
The first attempt to attain a collecting area in the 
neighbourhood of one acre was made at Cambridge in 
1952 with an instrument that used four aerials placed at 
the corners of a rectangle. 

Each aerial was a reflector in the form of a parabolic 
cylinder 320ft long and 45ft wide, and the incoming 
waves were collected by a dipole array at the line focus 
(Fig. 3). The reflecting surfaces were formed by stretching 
wires longitudinally, and the aerials could be rotated 
about a horizontal east-west axis. It was essentially a 
transit instrument and relied on the Earth’s rotation for 
scanning the sky in one co-ordinate. The four aerials 
were spaced out over the ground in order to make use of 
the two-dimensional interferometric effects as an aid to 
accurate position-finding. 
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2 The solar radio telescope at Nancay, France 





the dipoles in the north-south array provides scanning 
in declination. 

Aerial systems of this type are ideally suited for solar 
observation, but a further simplification may be intro- 
duced if the arms are formed from a series of spaced 
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At about the same time, Mills was constructing his 
crossed-array system (Fig. 1) for precisely the same kind 
of observational programme, and it is interesting 
notice the widely different approaches to the same 
problem. In retrospect it can be said that the Cambridge 
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required for the degree of angular resolution attained, 
while exactly the reverse was true for the Australian 
radio telescope. 

These instruments were followed some years later by 
the well known 250ft steerable paraboloid at Jodrell 
Bank, which took considerably longer to construct, 
owing to its greater engineering complexity (Fig. 4). 
One of the attractive features of the parabolic reflector 
js the ease with which the operating wavelength can be 
altered by changing the simple aerial at the focal point. 
For systems using arrays any change of wavelength 
involves a major operation. 

The largest fully steerable paraboloid so far considered 
is a 600ft instrument planned by the U.S. Navy. It is 
difficult to imagine a structure of this size rigid enough 
to maintain an exactly figured surface when tipped to 
different zenith angles, and this radio telescope will 
almost certainly incorporate some servomechanism to 
sompensate for the flexure automatically. The magnitude 
of the project may be gauged from the estimated budget 
of £30 million. 
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3. The Cambridge four-element interferometer 





4 The 250ft steerable reflector at Jodrell Bank 


This illustration is drawn to a scale four times larger than the others 




















Reflectors with the focus at ground level 


The basic simplicity of the paraboloid is appealing, 
but this structure proves to be costly, especially when 
Provision is made for complete steerability. A number 
of attempts have been made to retain some of the 
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instrument provided rather more sensitivity than was 


advantages of the parabolic system while avoiding the 
major engineering problems. 

One such scheme is due to Kraus in the United States. 
He is constructing what is essentially a slice of a para- 
boloid, tilted so that the focal point is at ground level 


5 A radio telescope 
under — construc- 
tion at Nangay, 
France, based on 
Kraus’s design 
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instead of hundreds of feet up in the air. A system that 
receives radiation from a horizontal direction is of little 
immediate use to an astronomer, who usually wishes to 
look near the zenith; he may be enabled to do this by 
the use of a second flat reflecting sheet that rotates about 
a horizontal axis. By suitably adjusting the flat reflector, 
it is possible, as with an optical coelostat, to direct 
radiation into the parabolic section from a wide range 
of zenith angles. 

The same principle has been adopted in France; and 
this instrument, which will be considerably more power- 
ful when complete, is shown in Fig. 5. A variant of the 
same idea has been used at the Pulkova Observatory in 
the Soviet Union, but here the auxiliary flat reflector is 
dispensed with and scanning is achieved by adjusting the 
parabolic section itself. The parabolic annulus is con- 
structed of many elements that can be adjusted separately. 
In this instance it is necessary to move the receiving 
aerial also, since the position of the focal point is 
dependent on the scanning angle. 


Systems using natural contours 


The difficulty of constructing large and rigid parabolic 
surfaces has led people to consider making use of 
existing natural features for this purpose. Two large 
radio telescopes are already being built on this principle. 
The first, now nearing completion in Illinois, U.S.A., 
lies in a valley whose contours approximately suited a 
parabolic cylinder of dimensions 600 x 400ft. Flexure 
of the reflecting surface is no problem here, and accurate 
figuring was achieved by what are essentially road- 
making techniques. A further example is a 1000ft bowl 
under construction in Puerto Rico. With a completely 
fixed reflector, sky coverage is, of course, limited. 


The method of aperture synthesis 


It is difficult to envisage instruments using the tech- 
niques discussed being capable of large sky coverage 
with surface areas much in excess of a few hundred 
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thousand square feet. There is a method, however, that 
does not appear to suffer from the same restrictions and 
that may well pave the way to great instrumental 
advances. This is the technique of ‘aperture synthesis’, 








radio-star survey than had been attempted previously, 
For high positional accuracy, an interferometric arrange. 
ment was employed; and the equivalent instrument has 
an angular resolving power comparable to that of a pair 
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developed by Ryle at Cambridge and shown to be an 
entirely practicable system. 

Its operation depends on the use of a radio telescope 
of reasonable dimensions that can be moved to occupy 
different positions on the ground. This is employed with 
a fixed aerial, to provide a phase reference, and the 
received signals are recorded at a number of different 
positions. By suitably combining the separate observa- 
tions, it is possible to simulate exactly the performance 
of an instrument of much greater size. 

There seems to be no obvious limit to the size of an 
instrument synthesized in this manner. Problems of 
structural engineering are exchanged for those of auto- 
matic data-processing and computing, a technology 
whose possibilities are rapidly expanding and whose 
capabilities already seem adequate for any radio telescope 
that might be contemplated. Since the accumulation of 
the necessary observational data takes time, the principle 
of aperture synthesis demands that the incoming signals 
remain constant. This is certainly the case for most 
astronomical applications, although it does not apply 
to solar and pianetary studies. 


Two synthesis designs 


Two large radio telescopes have so far been made that 
adopt the synthesis principle. One of these was designed 
primarily for galactic observation, where it is an advan- 
tage to use the long wave of 7-9m. The radio telescope 
consists of a corner reflector 3200ft long, running 
east-west. The movable aerial is a 100ft section of the 
same construction that can be located at a series of 
stations along a 1700ft traverse in a perpendicular 
direction. Observations are made for successive 24hour 
periods with the aerials in each position, and the output 
from the receiver is digitized and recorded continuously 
on punched paper tape. When the synthesis is complete, 
and the data have been combined in the electronic 
computer EDSAC II, this radio telescope has a collecting 
area of 200000ft? and an angular resolution comparable 
to that of a 1500ft paraboloid. 

The other instrument that relies on synthesis for its 
operation at Cambridge was intended for a deeper 
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of 750ft paraboloids spaced by 2570ft. The collecting 
area is again in the region of 200000ft.? In this applica. 
tion, the synthesis is achieved by building an extensive 
east-west aerial, as before. This is used with a smaller 
aerial that runs along rails in a perpendicular traverse, 
some distance away from the fixed aerial (Fig. 6). 

The fixed aerial is quite a giant in its own right. It 
takes the form of a parabolic cylinder, 1450ft long and 
65ft wide, which may be rotated about the east-west 
axis. Observations are again made on successive days 
with the movable aerial in different positions, and it 
takes about a month to survey a strip of sky measuring 
44° in declination. This radio telescope has been in 
operation for over two years, and the results obtained 
with it have been of great cosmological interest. 


Summary 


The difficulty of building large radio telescopes has 
led to the development of many different types for 
specific purposes. It is hard to foresee the instruments 
of the next generation, but it seems inevitable that 
increasing use will be made of new principles, such as 
aperture synthesis, to achieve results that would other 
wise involve structures of excessive size. 





PROJECT TSX 


| Samy en an agreement between the United States Nat 
ional Aeronautics and Space Administration (N.A.S.A) 
and the American Telephone and Telegraph Co. (A.T.T.Co), 
the British Post Office will participate in tests of a new 
communication satellite, project TSX. This is an active 
type satellite and is being designed by the Bell Telephone 
Laboratory. It will be launched by the N.A.S.A. early @ 
1962. 

The tests will include the transmission of television signals 
and multi-channel telephony between the A.T.T.Co. ground 
station in the United States at Rumford, Maine, and the 
ground station that the British Post Office is erecting on 
The Lizard, Cornwall. The tests will be additional to those 
involving the active-satellite project Relay and the passive 
satellite project Rebound. 
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Tt conference sessions were arranged in two parallel 
streams, some care being taken to avoid, as far as possible, 
simultaneous meetings on closely related subjects. The 
meetings were held in the Lecture Theatre and the Faraday 
Room, and throughout the conference a small exhibition of 
components, materials and techniques, related largely to the 
conference papers, was held in the Kelvin Room. 


Opening address 


In his opening address, Sir Willis Jackson referred to his 
special interest in materials and components over many years. 
He mentioned some of the spectacular developments in 
electronic systems in recent years, such as electronic com- 
puters, guided weapons, submarine-cable repeaters and 
satellites, and pointed out that these would not have been 
possible but for the appearance at the right time of new 
materials and components. 

In general, new components and new systems did not appear 
in isolation from each other; some feedback usually took 
place, so that new system requirements often intensified the 
search for new materials and components and, conversely, 
the discovery of new materials and components usually 
stimulated new system thinking. 

Sir Willis outlined the three basic areas of research and 
development over the last few years. These were, first, the 
discovery, development and exploitation of materials with 
special physical and electrical properties; secondly, the 








The then President, Sir Hamish D. MacLaren, who took the 
chair at the opening session, addressing the conference 


From left to right: Mr. T. B. D. Terroni, then Chairman of the 

Electronics and Communications Section; Mr. W. K. Brasher, 

arent Sir Hamish D. MacLaren; and Sir Willis Jackson, Past- 
ident 
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NEW SYSTEM REQUIREMENTS MEAN NEW 


COMPONENTS 


International conference on components and materials used in electronic 


engineering, 12th—16th June 1961 


The international conference on components and materials used 
in electronic engineering, which was organized by the Electronics 
and Communications and the Measurement and Control 
Sections, attracted about 1000 delegates from 14 different 
countries to Savoy Place. 

From the 12th to 16th June, in 16 two-hour sessions, 109 
papers were presented covering a wide range of materials and 
components, from which, however, valves, transistors and allied 
devices had been deliberately excluded. 

This report, which covers the majority of the sessions, was 
prepared by Mr. L. I. Farren, M.B.E., Member, who was one 
of the session chairmen. 








production of reliable and economic forms of component and 
circuit construction (e.g. the use of printed wiring, encapsula- 
tion techniques and methods of automatic assembly); and 
thirdly, components for reliable operation in electronic 
equipment subjected to the very severe but short-term demands 
of Services’ use, or in equipment where extremely long fault- 
free life was required (such as submerged repeaters). 


Lectures and rapporteurs 


The majority of the sessions opened with one or more 
specially invited lectures, followed by a balanced presentation 
of the remaining papers by a rapporteur, who also brought out 
the controversial points in the papers and helped to initiate 
the discussion. 

Bearing in mind the wide variety of the papers presented, 
ranging from the very theoretical to the essentially practical, 
the rapporteurs did their job extremely well. Of many 
memorable performances, two in particular deserve special 
mention, those of Dr. A. Fairweather and Dr. K. E. Latimer. 
The former, having only four papers to introduce, was able 
to set each in its place in a historical survey of the art of 
making electrical contacts. 

Dr. Latimer’s scintillating talk on reliability lends itself 
neither to précis nor to coherent description. It included 
passages in Latin and Greek, the Latin being an extract from 
‘The art of hunting’ by Grattius, of which the translation was 
alleged to be ‘Assembly of net: clause 1: the hem shall be 
formed with thin cord and drawn together with 4-strand rope 
which has proven integrity’. 


Poor discussions 


Probably the most disappointing feature of the conference 
was that, althou&h the plans allowed for ample discussion, 
some of the sessions ended early through lack of sustained 
discussion. 

It had been deliberate policy that nobody had been asked 
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to prepare discussion beforehand, but in retrospect it seems 
that in the desire for spontaneity the organizers had sacrificed 
the seriously-thought-out contributions that can usually be 
relied on from speakers who have been asked to do some 
suitable homework. There is a real dilemma here for the 
organizers of a conference: either the papers are printed 
beforehand, which is possible only if the authors produce them 
six months in advance, or the audience can discuss them only 
in the most superficial way. This conference seemed to get 
the worst of both worlds: about one-third of the papers were 
available beforehand, but there was little considered and 
constructive comment on them. 

Many of the comments from the floor were hardly more 
than statements of personal belief and added little to the 
background knowledge of the subject. In contrast to this, the 
standard of the papers was generally high, and the presentation 
by chairmen and rapporteurs of sessions deserved better 
results, 


Microminiaturization 


Out of the 16 sessions, probably the most eagerly awaited, 
and certainly one of the best attended, was that dealing with 
microminiaturization. The lecture by Mr. P. J. Franklin 
reviewed progress in this field in the United States and pro- 
vided a lot of information that was quite new to the majority 
of his audience. 

The paper by Mr. D. I. Gaffee explained that the advent of 
the transistor had led to the search for smaller low-power- 
dissipation passive components, and high-density assemblies 
of components. 

The three main approaches were: ‘micromodules’, i.e. 
active and passive components arranged on thin notched 
ceramic wafers that were then stacked; ‘microcircuits’, i.e. 
substrates on which passive components were deposited by 
evaporation and other processes; and ‘solid circuits’, which 
were composed of a single piece of semiconductor material, 
etched, doped or otherwise treated to perform some specific 
circuit function (e.g. a relaxation oscillator in this form was 
described). 

The first of these approaches was fairly well established, 
and the second appeared to be promising in the results so far. 
Transistors had been developed for such circuits that were 
only 3mm in diameter and 1-5mm thick; the passive com- 
ponents, such as resistors and capacitors, were mainly based 
on techniques of evaporation (in a vacuum) on suitable 
substrate materials, usually ceramic or glass. 


Microwave ferrites 


Probably the session that maintained the highest scientific 
level was the third, which dealt with microwave ferrites. With 
a paper entitled ‘Yttrium-gadolinium, yttrium—holmium, 
yttrium—dysprosium garnets’, engineers in the audience might 
have been excused for wondering whether the author was 
perchance ‘Dr. Strabismus (whom God preserve) of Utrecht’. 
In fact, all three authors came from France. 

This session was mainly concerned with theoretical topics 
and session 5 with various microwave-ferrite components. 
Among the theoretical papers one of particular interest was 
that by Dr. P. J. B. Clarricoats and Mr. D. C. Chambers, who 
showed that in a circular waveguide filled with a longitudinally 
magnetized ferrite in certain conditions a slow backward wave 
could be propagated. Possible applications of the phenomenon 
to microwave bandpass filters were described. 
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The use of microwave ferrites in conjunction with fixed 
magnetic fields to provide the components known as isolator 
and circulators was now established practice. Less well known 
was the use of a variable magnetic field with a microwaye 
ferrite to provide either a variable attenuator or a relatively 
high-speed microwave switch. An excellent paper by Messrs, 
R. J. Benzie, P. A. N. Kerrigan and J. A. Penney described 
a number of devices performing these particular functions, 


Emphasis on ferroelectrics 


Some interesting developments in piezoelectric quartz were 
described in the lecture by Dr. J. C. King and the paper by 
Mr. C. S. Brown. Dr. King described how the electrolysis of 
synthetic and natural quartz effectively eliminated those 
imperfections that normally reduced the Q-factor, especially 
at high temperature. As an example, he quoted the case of an 
AT-cut resonator having a Q-factor of 5 x 10° at 500°C 
after electrolysis; this represented an improvement of one 
hundredfold. 

Mr. Brown’s paper dealt with improved techniques in 
growing synthetic quartz; of particular interest was the dis- 
closure of the use of impure siliceous rock as the nutrient 
supply. 

Piezoelectric, ferroelectric and magnetostrictive materials 
and devices occupied two sessions, with the emphasis markedly 
on ferroelectrics. The lecture by Dr. Hans Jaffe covered an 
extremely interesting and important class of materials—one in 
which the work of the lecturer has gained him an international 
reputation—lead titanate and lead zirconate. The supporting 
papers were rather varied in standard as well as in subject- 
matter, giving the rapporteur a most difficult task, which he 
carried out most ably. 


Resistors and capacitors 


Resistors and capacitors do not sound the most exciting of 
subjects, but both drew audiences exceeding 400. Not 
unexpectedly, many of the papers and most of the discussion 
centred on aspects of life, reliability, quality control, early 
failures and so on. It was interesting to note that conflicting 
views were expressed on the existence or otherwise of ‘rogues’ 
within a batch of resistors. 

Two of the authors disagreed completely on whether it 
made any difference to use alternating or direct current 
for testing resistors. Such differences of opinion, expressed 
publicly and staunchly argued, gave life to the discussion; one 
wished that there had been more like it. 

Capacitors were one of the few topics that needed two 
sessions to cover all the subject-matter. The division was made 
between electrolytic capacitors (four papers) and other capa- 
citors, the latter including ceramic, mica, metallized-papet, 
coated-foil and sputtered-dielectric capacitors (nine papers). 

The papers on electrolytic capacitors were mainly about the 
tantalum and aluminium types and dealt with particular 
features, such as the effects of frequency, temperature and 
pulsed operation. 

The more general session indicated the attention that was 
at present being devoted to miniature and low-voltage typés 
of capacitor. This explained the emphasis on deposited 
dielectric capacitors, using dielectrics such as silicon oxide, 
tantalum oxide, niobium oxide and titanium oxide. Most of 
these materials could not be deposited by ordinary thermal- 
evaporation techniques but used cathodic-sputtering methods, 
the glow discharge being maintained in oxygen. 


JOURNAL I.E.E. 
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Printed wiring and reliability 

Probably the biggest audience of the week gathered for the 
session on ‘Printed-wiring and potted-circuit techniques, 
methods of automatic assembly and methods of connection’. 

This was a very down-to-earth practical set of papers, 
opened by Mr. H. G. Manfield with a comprehensive lecture 
reviewing trends in potted- and printed-circuit techniques. 
Mr. Manfield’s paper was intended to guide the designers of 
Service and other equipment in the choice of materials and 
methods for printed and potted circuits of increased reliability. 
So many of the papers during the conference brought in the 


subject of reliability and operating conditions, that one might 
have doubted that sufficient matter would be left to have a 
session devoted to ‘Reliability and the effect of extreme 
operating conditions’. As things turned out, this was one of 
the most successful meetings, with papers of a uniformly high 
standard, with a lively discussion and with an amusing and 
provocative rapporteur, Dr. Latimer. 

Taken as a whole, the conference was worth while, although 
some features of it could be criticized; however, the organizers 
will have learnt some lessons to guide them in arranging 
similar functions in the future. 





fbn dates of delivery of the 1961-62 Faraday Lecture 
were given on p. 580 of the September 1961 Journal. The 
Lecturer will be Mr. D. A. Barron, M.SC., MEMBER. The title 
of the Lecture is ‘Expanding horizons in communications’, 
and a synopsis of it is given below. 


The modern world depends vitally on communication; not 
the least among the many means of communication between 
peoples is the world-wide telephone and telegraph system. 
Remarkable as the achievements in telephone and telegraph 
communication have been in the past, the horizons of what 
is yet achievable are still expanding. 

In the lecture the means available for automatically inter- 
connecting any two subscribers are reviewed, with demonstra- 
tions of the principles of local, national (s.t.d.) and inter- 
national automatic switching. The ways in which a local 
telephone connection can be built up progressively into a 
world-wide telephone system controlled entirely by the 
subscriber are explained. 

The means for interconnecting telephone and telegraph 
exchanges, both within a national network and internationally, 
are discussed, with demonstrations of how the complex 
requirements of the caller are signalled from point to point 
at high speed as a call is set up. The development of cables is 
reviewed. At first, cables could carry only one conversation 
for each pair of wires. Then, by making use of the electrical 
properties of cables and the tolerance of the human ear, it 
became possible to carry several conversations simultaneously 
on each cable pair, entirely without mutual interference. The 
ever-pressing demands for still greater capacities for traffic 
between towns, cities, countries and continents resulted in the 
development and perfection of new types of cable and new 
equipment that nowadays can carry thousands of conversa- 
tions simultaneously, including television programmes, in 
place of the 100 or so telephone conversations previously 
possible over ordinary cables. 

The high cost of large-capacity cables, with their closely 
spaced amplifying stations, in turn encouraged the develop- 
ment of multi-channel radio systems operating with radio 
beams directed from point to point in the manner of search- 
lights : interconnecting cables are not needed, only a suffi- 
ency of radio-repeating stations along the route. These 
systems also provide a large capacity for telephone and 
telegraph working and capacity for television programmes. 
Still the capacity of inter-city systems is not enough, and 
attention is now concentrated on the development of hollow 
metal tubes for guiding electric waves from the sending to 
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Expanding horizons in communications 


the receiving point. These tubes have a potential capacity for 
simultaneous conversations, even simultaneous television 
programmes, far exceeding anything presently available. 

Intercontinental communication, at first dependent pri- 
marily on radio-transmission systems of small traffic capacity 
and variable performance, are now steadily being supplanted 
by undersea telephone-cable links containing highly reliable 
built-in amplifying units every 30 miles or so along the sea 
bed. The demand for traffic capacity remains unsated. 

New undersea cables are extremely costly and take a long 
time to prepare and lay, and attention has been directed 
towards improving the capacity of existing cables. The 
solution makes use of the fact that in any conversation only 
one direction of transmission, from talker to listener, is 
normally in use at any one time and even then is not 100% 
occupied, owing to pauses etc. A telephone-cable system must 
provide a speech channel in both directions (e.g. across the 
Atlantic); if, therefore, the occupation of channels can be 
restricted automatically to the time for which speech is 
actually present in either direction, without affecting the 
users’ impression of both-way conversation, the capacity of 
the cable for simultaneous conversations may be approxi- 
mately doubled. This system is demonstrated; it is in daily 
use across the Atlantic. 

Despite the advantages of oversea telephony and telegraphy 
on cable over the earlier low-capacity and rather uncertain 
radio systems, radio engineers have recently developed a new 
medium-range radio system that exploits an atmospheric 
effect. The effect causes scattering of radio beams by the 
particles in the atmospheric envelope of the Earth; this 
provides a useful moderate-capacity multi-channel link over 
a few hundred miles, without the need for intervening 
repeating stations. 

The communication engineer is, therefore, ever alert to 
exploit every scientific and technological advance in the 
improvement of world communication, always with the 
object of providing a cheap and efficient service. 

In conclusion, the next step is already in sight: the engineer 
is already looking into space. He sees an artificial satellite 
poised high above the Earth, ready to receive a radio beam 
directed to it from one point on the globe and able to redirect 
the beam to another point, spanning an ocean or a continent 
in a single hop. The cost is high, but it could be less than that 
of cables; the system will have a vast traffic capacity and will 
bring transoceanic intercontinental television into the realm 
of practicability. 
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THE DOMAIN OF THE ENGINEER............... 


The traditions of professional engineering are outlined. 
Events in its early history and the recent influence of 
science have opposed these. A return to the concepts of the 
pioneers may pave the way to reclaiming the benefits 
offered by sound engineering practice. 


H. D. NICHOLSON, ASSOCIATE MEMBER 





ESPONSIBILITY for wisely applying the findings of 
physical research to fulfil a requirement should rest 
with appropriately qualified engineers. The turn of 
events has revealed that few professional engineers are 
in a position to accept this responsibility. 

Imposition by industrialists, faults in education, lack 
of unifying principles throughout the branches, increasing 
loss of identity as a distinct profession, and absence of 
the qualities characteristic of engineers devoted to the 
service of mankind are seen to be the main reasons. 
These intimately concern the electrical engineer but raise 
more general issues confronting the whole profession. 

The aim of this article is to relate shortcomings and to 
suggest that they can be dealt with most effectively by 
the intervention of the profession. 


THE ENGINEERING TRADITION 


Professional engineering was established in England 
during the mid-18th century by men like Brindley and 
Smeaton, who began the tradition that it is the engineer* 
who cultivates the skills needed to mould Nature to the 
well-being of man. 

The great engineering institutions were founded on an 
all-embracing code, which time has proved to be the 
only way of safeguarding the interests of all who depend 
so much on the development of our material needs along 
morally sound lines. 

Clearly, a code of this nature calls for leadership. In 
those so fitted there is visible a determination to strive 
constantly for a coherent, methodical and efficient 
transformation of concept into reality, in terms of 
worthwhile products. Furthermore, it necessarily means 
personal dedication to service and the justification of 
professional standing through authoritative knowledge, 
integrity, resourcefulness and exemplary conduct. Thus 
the engineer is seen to be the vital link in material 
progress, furthering human ideals as they may be 
expressed in accomplished engineering. 


* The term — is confined to those holding charter or national registration 
and who have had long professional practice in the control of one or more phases 
of engineering (e.g. analysis, design, development) and the direction of graduate 
training in its processes (e.g. specification, research and manufacture) 
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Explicitly, the code embodies four cardinal principles; 


1. The highest standards in engineering are achieved by 
understanding the consequences of the practical applica. 
tion of technical concepts 

2. The criterion of engineering is excellence in design 
3. Management sustains effort, enabling a concept to 
reach a foreseen end through planned development 

4. The standards of the profession are reflected in the 
personal attainments of its members. 


Understanding consequences 


The first principle emphasizes the moral as well as the 
comprehensive nature of professional engineering, It 
demands a thorough understanding of what is needed 
at the outset of any engineering task, the effect it will 
have, what form it will take, how it will be carried out, 
and who will do it. Hence, one competent mind must 
define an acceptable objective, discern a right course of 
action, and provide over-all direction if engineering 
development is to proceed systematically and meet the 
needs of modern competitive economy, with its justifiable 
limits on cost, time and effort. 

The mechanics of operation of this basic principle 
essentially hold the engineer responsible for all phases of 
engineering and their co-ordination, there being no other 
logical way of preserving unified expression with 
economy while maintaining professional standards of 
quality and efficiency—the essentials of right application 
and healthy competition. In the final analysis, the basis 
for judging the worth of a task is its value and fitness for 
purpose, a decision that rests with the user and depends 
on the effect it has on him. 


Excellence in design 


The second principle places design at the heart of 
engineering. Providing a natural outlet for creative 
energy, it offers full scope for self-expression; but, asa 
lasting and tangible record of engineering development, 
it must be founded on the ethical as well as the technical 
disciplines. A successful engineering designer must be 
able to visualize a functionally correct design in its 
intended setting and to delineate it, having in mind the 
materials and techniques that will give it form. 

He must have confidence in his work, knowing that 
an impartial rigorous examination will qualify its fitness 
for purpose in all physical and economic aspects. He 
must be so trained that he adds those refinements of 
form, facility and presentation, born of a warm sensi- 
tivity of feeling, that impart to a design a quality of 
timelessness, the distinguishing characteristic of aa 
accomplished art, and the right basis for its acceptance 
on the grounds of aesthetic appeal. 


JOURNAL I.E.E. 
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Management 

The third principle directs attention to the importance 
of management. The complex nature of modern engi- 
neering calls for the division of engineering development 
into its elemental arts and sciences for study, proposal 
and subsequent processing by specialists. In these 
circumstances the engineer must delegate some responsi- 
bilities, but he needs to take whatever steps are necessary 
to preserve the identity of his design and the continuity 
of his plan. Both requirements are met by the tools of 
management. 

Definition of requirements by means of specifications 
in one form or another and personal supervision sustain 
the essential character of the design. Formal planning 
and organization of resources, followed by co-ordination 
of effort and integration of information at and between 
all operating levels, provide the key to the successful 
development of the plan. 


Personal attainment 


To all who contribute to the best in engineering 
practice, the fourth principle is an ever present reminder 
of their inheritance. Aptitude, technical proficiency and 
earnest application provide for objective competence in 
engineering. But for those who aspire to merit in its 
skills there is much more to be gained by way of devotion 
to the highest professional ideals—liberal development 
of the intellect, cultivation of a right demeanour and a 
will to uphold the established traditions and standards 
of the profession in its scientific and social responsibilities. 

High professional standards are achieved by harmo- 
nious development of the faculties of imagination, 
observation and reasoning; by understanding the mind 
and philosophy behind the best examples of inspired 
engineering; by controlled creative thinking that leads 
to self-expression in things having functional and 
aesthetic correctness, quality and simplicity; by observing 
the importance of ethics, because teamwork and reputa- 
tion rely on trust—honouring commitments and truth, 
clarity and completeness in communication; by depth 
of understanding, to give perspective and balance in 
evaluating all things qualitative in nature; by the moral 
virtues of duty, courage and integrity, to bring about a 
genuine respect for the engineer by all on whose support 
will depend the continued recognition and growth of the 
profession. 


CURRENT STANDARDS AND PRACTICES 


Compare the standards of engineering practice today 
with those attainable by all who hold fast to the traditions 
of the profession. 

We are immersed, in fact, in an environment that 
speaks plainly of the paucity of engineering talent. This 
iS Most evident in a mediocrity of products, utilities and 
services that show an appalling lack of proper develop- 
ment and imaginative treatment. Furthermore, standards 
are such that unethical practices are rife, particularly in 
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the open infringement of the rights of design and the 
indiscriminate use of technical information. 

It is not difficult to show definite motives for these 
low standards, for example: 


Professional, industrial and executive staff with no 
engineering qualifications hold key positions in engi- 
neering development 

Competent engineers are wasted on work that should 
be carried out by technicians and artisans 

Academically qualified engineers, readily accepted at 
professional level, are free to practise with little more 
equipment than a grounding in technicalities 

Lack of common standards and uniform principles in 
formal engineering education and professional institu- 
tions reveals their independent nature. 


From available evidence, the underlying causes of this 
situation go deeper and stem from developments that 
took place in the early history of the profession and the 
expediencies adopted during the 20th-century world wars. 


CAUSES AND EFFECTS 
Early history 

Monopolies in England during the Industrial Revolu- 
tion employed engineers as technical experts in manu- 
facture, under a system of management responsible to 
industrial interests. In the course of time, many engineers 
must have overlooked their right, or lost their capacity, 
to control, and, as experts, became overconcerned with 
technicalities. 

Probably in an attempt to by-pass the barrier and 
retain control, and partly because of increasing interest 
in technicalities, some engineers sought more attractive 
fields. This set a pattern of development resulting in 
fragmentation of the principal branches of the profession. 
New branches, now replete with their own tertiary 
educational systems, literature and organizations designed 
to enhance their specialized interests, disregarded their 
need to consolidate their interests by adhering to the 
basic concepts and traditions of the profession. 


The scientist’s influence 


The method of producing equipment during the 
Second World War had an unfortunate and profound 
effect on engineers. Time and other shortages were the 
most important factors influencing development, and 
engineering meant no more than the scientist (physicist 
etc.) guiding the manufacturer and vice versa—the 
former providing the pattern and the latter using his 
specialized facilities to give it form in the most conve- 
nient way. 

This technique is very largely the method of so-called 
engineering today, particularly in electronics; but there 
is no excuse for it. 

As happened before, industrial interests were quick to 
realize in the post-war years that it was to their advantage 
to continue the theme by exploiting knowledge derived 
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directly from physical research. Thus the scientist and 
not the engineer is now very much the technical means 
of satisfying our material wants. The difference, of 
course, is that the engineer takes one more step in the 
direction of loss of professional identity, whereas the 
scientist becomes the centre of popular interest. 


General 


If we trace the significant trends of the combined 
causes, we can leave it to the imagination of engineers 
to predict their future! 

First, engineering education has been influenced to 
emphasize the importance of research, technique and 
specialization quite early in engineering studies, but pays 
little, if any, attention to the humanities. Important 
secondary effects of this policy are: 


Many who are accepted and passed in engineering 
courses have personal qualities obviously incapable of 
being oriented or developed to meet the real needs of 
engineering. In effect, they are being trained for a 
subordinate role 

Numbers find self-expression in activities having no 
defined end, except as they see a career made attractive 
by popular science or by a chance to indulge in the easy- 
going experimental approach 

In increasing numbers, those who teach engineering 
subjects are the products of specialization 

Students are educated in narrow and conflicting philoso- 
phies—formal emphasis is on the scientific approach, 
instead of on the influence of the random actions of 


people. 


Secondly, engineering is alien to the interests of the 
scientist, and it reduces his research potential. But, more 
important, his limited knowledge of engineering, opera- 
ting on that of the engineer, can do no more than produce 
inferior engineering, especially when both are under 
pressure of political or commercial interests. 

Thirdly, few engineers have any real understanding of 
the true nature of engineering, and still fewer have 
experienced the benefits it can bestow. The community 
must pay for its ignorance, and it does so by being 
deprived of material well-being and the advantages of a 
national economy founded on sound engineering. 


THE FUTURE 


The following eight points appear to call for careful 
study: 


1. Devise a means of constantly reminding all engineers 
of their obligations 

2. Undertake counselling of all applicants enrolling for 
courses in engineering. and at appropriate intervals 
during, and at the conclusion of, their studies 

3. Institute postgraduate training in engineering philo- 
sophy 

4. Impress on industry and commerce the advantages 
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of control of engineering by suitably trained, matup 
engineers 

5. Ensure that academically qualified engineers receiye 
instruction from qualified executive engineers 

6. Discourage the recognition of academic qualification 
as the sole criterion for engaging engineers for positions 
of authority 

7. Extend the requirements for Corporate membership 
of all the engineering institutions to cover the need for 
study and qualification in the non-technical disciplines 
8. Introduce common standards and principles through. 
out the engineering institutions. 


SUMMARY 


The advantages of the traditional approach to engineer- 
ing, known deficiencies in the present approach, and 
possible means of correction have been outlined. Cor. 
rection depends on the willingness and innate ability 
of the profession to reclaim its rightful inheritance. 

The domain of engineering extends to limits decided 
entirely by its governing principles, out of which are 
derived the engineer’s duties and responsibilities. Its 
rights are safeguarded to an extent to be decided by its 
practitioners. 

Engineering is a high and completely satisfying calling 
to all who master its skills. Its philosophy is of the spirit 
that enlightens social relations and upholds prestige. 





New C.E.G.B. laboratories 


T= Central Electricity Generating Board have recently 
opened new research and development laboratories in 
Manchester in their North Western Region. The laboratories 
form a new department, to be known as the North Western 
Region Research and Development Department. 

The laboratories were opened by Mr. L. Rotherham, the 
C.E.G.B. member for research. He said that the electrical 
industry was built on research, most of which had been 
carried out by the manufacturers, and that although, to a 
certain degree, the manufacturers worked within the C.E.G.B. 
power stations there was a case for much of this work to be 
carried out by the C.E.G.B. This, he said, was the reason 
for building up the C.E.G.B. research organization. 

In the North Western Region, the major effort will be in 
the fields of electrical (light-current) engineering, physics, 
metallurgy and chemistry. Provision has been made in the 
new laboratories for these sections, together with a workshop. 

The function of the electrical engineering section will be to 
develop circuits and instruments to cope with the trend 
towards automation and greater efficiency. The work of the 
physics section will include investigations into the trans 
formation of energy in coal and oil into electrical energy. 
The metallurgy section will examine problems involving 
materials used in generating stations and carry out research 
on welding, while the chemistry section will be concerned 
with corrosion and combustion. 

The laboratories occupy a new wing attached to the 
C.E.G.B. Manchester headquarters. 


JOURNAL I.E.E. 
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PARALLEL IMPEDANCES 


Dear Sir—Mr. H. Horwood in his letter (May 1961 Journal, 
p. 297) does not explain why the graphical method of finding 
the resultant of two parallel impedances gives the correct 
result. As I have seen no further reference to this, I think the 
following may be of interest. 


A Cc 











0 Ze 8 


Let OB (Fig. 1) represent Z, to the scale 1 unit = Z, 
ohms, and let this be the reference vector. Let OA represent 
Z, to the same scale. 

The sum of these two impedances is obviously OC; thus: 


OC /0=2Z,+2, 
The product of the two parallel impedances: 
Z,Z, = OB /0 x OA/¢ 
=OA/¢ 


since OB is of unit length; thus OA also represents the 
product. 

If OD and AD be drawn at angles 6 and 8 respectively 
to OA, then ODA and OBC are similar triangles and: 








OA/s¢ OD/s¢-—8 
‘0C 76 ~=OB0- 
OD / ¢—8O 
since OB is of unit length. 
Thus: 
Z,Z, | 
Z, = Zz, a 


Since this is a geometrical construction, it follows that the 
method can be used for any two phase-angles and irrespective 
of the scale of the drawing.—Yours faithfully, 


J. R. EDWARDS 


Electrical Engineering Branch 
Royal Military College of Science 
Shrivenham 


2Ist August 1961 Swindon, Wilts. 
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LETTERS TO THE EDITOR 


Parallel impedances .........+.+. J. R. Edwards, GRADUATE 


Watts and vars.......... T. Ellis, stuDENT; W. A. Webster, 
ASSOCIATE MEMBER; T. Palmer, B.A., GRADUATE; 
B. B. Jacobsen, B.SC., MEMBER 








WATTS AND VARS 


Dear Sir—Prof. R. O. Kapp’s letter titled “Watts and vars’ 
(June 1961 Journal, p. 367) admirably pinpoints the danger 
of introducing a student to the theory of dimensions too 
early. 

To suggest that 1VA = 1W = Ivar would be ludicrous, 
but dimensionally in fact [1W] = [l var] = [1 VA], since at 
any instant in a stable system the conversion factor between 
watts, vars and volt-amperes is a constant polar multiplier—a 
function of the angle ¢. The theory of dimensions, however, 
is not concerned with differences in quantities caused by a 
constant multiplier, whether it be polar or scalar, but only 
with differences of absolute dimensions. In other words, the 
equality indicated between the quantities is dimensional only 
and does not refer to numerical values—a fact that must 
surely be indicated in the I.S.O. draft referred to. 

Prof. Kapp asks if one is any more justified in writing 
1W =1var than in writing lyard=1m. Obviously 
not, but we cannot deny that dimensionally [1 yard] in 
fact = [1m] = [L], again the difference between them being 
purely a constant scalar multiplying factor, which dimen- 
sionally we do not consider. 

I would tentatively suggest that, if they have not already done 
so, the I.S.O. insert square brackets in the equations referred 
to and then we can all go back to sleep.—Yours faithfully, 


T. ELLIS 


Lysaght’s Scunthorpe Works 
Normanby Park Steel Works 


27th July 1961 Scunthorpe, Lincs. 


Sir—There must be some mistake or misunderstanding here. 
To treat watts and vars as identical would be so fatuous, and 
reveal so profound an ignorance of elementary principles, 
that one awaits a disclaimer and explanation. This is probably 
why your correspondents have not yet got down to the matter. 

But may I add to a point raised by Mr. T. Palmer (August 
1961 Journal, p. 510)? A lazy habit has developed of express- 
ing any volts/amperes ratio in ohms. This is confusing to the 
student, who has previously been told that the ohm is that 
resistance which dissipates 1W when carrying | A. The word 
‘ohm’ should not be used by teachers in any other context; 
students beginning a.c. theory have a difficult enough time 
as it is and I am always careful, when dealing with reactance 
and impedance, to make it clear that if reactance is present 
the volts/amperes ratio should be expressed in apparent ohms. 
It is a pity that this practice is no longer general. 

It is probably desirable on balance that the volts/amperes 
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ratio with reactance present should be given a dimension and 
not treated simply as a number, but I would suggest that to 
introduce lohms, cohms and zohms might make things more 
difficult. They would not be units, would they? 
Finally, is it not high time that The Institution appointed 
a committee—a small one, limited to people with their feet 
firmly on the ground and rigorously excluding the precious 
lot who keep tinkering with ‘Symbols and Abbreviations’— 
to examine and revise the units and definitions used in 
electrical and electromagnetic technology ? The Giorgi system 
is a great step forward but can be much improved. The 
popular confusion in the matter of effective and r.m.s. values, 
already dealt with by Mr. Palmer elsewhere, is sad evidence 
of mental muddle: even the august British Standards Institu- 
tion defines effective value wrongly. Any experienced teacher 
could cite many other examples of faulty thinking.—Yours 
faithfully, 
W. A. WEBSTER 


50 Palace Gardens Terrace 


5th September 1961 London W.8 


Dear Sir—I imagine that most people discussing watts and 
vars will agree with Dr. D. A. Bell (August 1961 Journal, 
p. 509) when he says that there is no problem when we 
restrict ourselves to instantaneous values; the trouble arises 
when r.m.s. values are introduced. The following notes are 
very elementary, and I mention them with some hesitation. 
However, let us discuss the problem in terms of r.m.s, values. 

We will use J, Vp, Vz, and V in the conventional way as 
symbols for the r.m.s. values associated with a circuit con- 
taining a pure resistor and a pure inductor connected in 
series. A sinusoidal supply is assumed. 

Starting with the idea that instantaneous power = i*R 
watts and instantaneous energy stored = 4i7Z joules, it is 
easy to show that: 


IVp = mean rate at which energy is converted into heat 


IV; (= reactive volt-amperes) = maximum rate at which 
energy is stored. 


Those who believe that the theory of dimensions is all- 
important will sweep aside the difference between mean and 
maximum values, and between the dissipation and storage of 
energy. The notion of joules per second is sufficient. Others 
may well feel that the differences call for different words for 
the units (or perhaps for words with a common stem and 
different prefixes; this is put forward as a compromise in 
this attempt to express ‘the same thing but different’). 

For the circuit as a whole, it can be shown that: 


IV (= volt-amperes) 
m mean rate at which \” max. rate at\? 


energy is converted } + | which energy 
into heat is stored 
This is a general expression, of which the previous expres- 
sions for power and reactive volt-amperes are particular 
cases, as can be seen by letting R and Z vanish in turn. 
It might be argued that the unit that is used for this 
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general expression should apply to the particular expressions 
also. 

There are the following considerations. The notion of 
‘watts’ is established in the M.K.S. system before electrical 
terms are introduced. Jt is desirable that new applications 
should not conflict with the pre-electrical meaning. Can the 
notion of maximum rate of storage of energy be reconciled 
with this? Textbooks contain references to ‘wattless current’ 
or ‘wattless component’. At present, these expressions have 
some meaning. It disappears if the meaning of watts is 
extended. 

In a limited experience of translating technical specifica- 
tions written in French, I notice that the French speak of 
‘la tension wattée’ and ‘le vecteur watté’; if this is typical, 
the confusion will not be limited to English-speaking 
countries. 

I imagine that, if we have different units for power and 
reactive volt-amperes, elementary students may be less likely 
to add them arithmetically. 

Although I think it is better to have different units for 
volt-amperes, power and reactive volt-amperes, I think the 
names of some of these quantities could be improved. It 
seems clumsy to have the same term ‘volt-amperes’ as the 
name of a quantity and as a unit.—Yours faithfully, 


T. PALMER 


27 Burlington Avenue 


6th September 1961 Kew, Richmond, Surrey 


Dear Sir—In your June 1961 issue, Prof. R. O. Kapp asked 
two questions. A number of correspondents replied without, 
I think, supplying Prof. Kapp and the British Committee 
with much ammunition. I hope the following will serve. 

The product VI has no clear meaning; this is particularly 
obvious when V and J are the r.m.s. values of waves con- 
taining components at several frequencies. When V and I 
pertain to sinusoidal quantities, the product VI cos ¢ signifies 
magnitude and direction of power flow. To find the physical 
significance of VI sin ¢ it is necessary to recall that V and I 
are useful shorthand expressions for quantities having 
instantaneous values v and i, and that v = 4/2V sin wt and 
i = 1/21 sin (wt + ¢). 

The product of v and i undoubtedly signifies ‘instantaneous 
power’ flow, and this is: 


vi = VI (cos ¢ — cos ¢ cos 2wt + sin ¢ sin 2wt) 


In this, VI cos ¢ clearly indicates a constant power flow 
and its direction. The other two terms are of a different 
nature because they symbolize an ‘ambivalent’ flow with 
zero mean value. The third term is very similar to VI sin ¢ 
(var) and we have: 


VI sin ¢ sin 2wt = instantaneous power (watt) 


Since sin 2wt is dimensionless, VI sin ¢ (var) has the 
dimension instantaneous power. If sin 2wt is averaged over 
any substantial length of time, we get: 


VI sin d x (0) = 0 power (watt) 
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which shows that the question of dimensional equality is, in 
some circumstances, irrelevant. 

Could it be that the I.S.O. definition of power (watt) does 
not define power as a steady flow with a direction, but as a 
product of v and i (instantaneous power)? We are all content 
to forget the term VI cos ¢ cos 2wt in calculating power, and 
the term V/ sin ¢ sin 2wt is very similar and undoubtedly can 
also be forgotten. The product VI sin ¢ (var) is nevertheless 
a useful quantity (for the single-frequency-minded), but it 
does not signify power (watt) but rather peak instantaneous 
power amplitude (instantaneous watt) of a sinusoidally 
varying flow with zero mean. It is, however, interesting to 
note that in transmitting power the additional J*R loss in a 
feeding cable is proportional not to VJ sin ¢ but to VI sin d 
tan @. This latter quantity could be called the apparent 
additional load due to ¢ + 0. The var concept is obviously 
not very directly significant in this important problem but 
applies mainly for power-factor correction. A related more 


1 : 
significant quantity is the maximum stored energy ~ VI sin 


(joule). 

For the purpose of the present discussion, V and J are 
root-mean-square quantities. With averaging implied, 
VIsin } sin 2wt (watt) would have no power (‘steady’ power). 

One might then say that a var is a powerless watt, or a 
wattless watt. For translation into some other languages, the 
term ‘ineffective watt’ might be more appropriate—the 
product of the ‘effective voltage’ and ‘effective current’ (if 
the quantities are in time quadrature) is ineffective watt. 

From the d.c. point of view (moving-coil instrument), 


1Va.c. = 0Vd.c.; but who would agree that 1 V(r.m.s.)a.c. 
is equal to | or even 1-4142Vd.c.? 

Nevertheless, we can probably all agree that alternating and 
direct volts are of the same dimension—and that a.c. quantities 
require qualifications such as frequencies and phase angles of 
the component waves. 

Perhaps it would be wise to agree with Prof. Kapp not to 
equate Ivar and 1W. This agreement would not offend 
against the theory of dimensions. 

If the I.S.0. feel compelled to allot a dimension to var, it 
may be necessary first to examine the definition of power. If 
it has been decided to define power as a ‘steady’ quantity, 
1 var will equal one ‘powerless watt’. 

If, on the other hand, power has been defined as an 
instantaneous quantity, Ivar =1 sin 2wt W. With this 
latter definition, a non-reactive load would carry power 
VI (1 — cos 2wtf) instantaneous watt! 

The definition of power as a ‘steady’ quantity seems 
preferable. The possibility would still remain open of using 
the words ‘instantaneous power’ when the corresponding 
concept was required. We would then have Il var = OW (or 
lvar = 1 ineffective watt), Prof. Kapp would be right, 
dimensional theory would be satisfied, and electrical engineers 
would still know that var signified the product of r.m.s. 
quantities that were in time quadrature.—Yours faithfully, 


B. B. JACOBSEN 


Standard Telecommunication Laboratories Ltd. 
London Road 


11th September 1961 Harlow, Essex 





NEW SOURCES OF ENERGY 


The United Nations conference in Rome, 21st-31st August 1961 


ag 500 participants from over 70 countries attended at 
the end of August a United Nations conference on new 
sources of energy. Although it was held in Rome at the height 
of the Italian summer, delegates enjoyed the bracing climate 
of the air-conditioned headquarters building of the United 
Nations Food and Agriculture Organisation. Simultaneous 
translation of the proceedings was provided in English, French, 
Spanish, Russian and Italian. 

After a formal opening meeting presided over by His 
Excellency Signor Egidio Ortona, a general session was held 
under the chairmanship of Sir Vincent Z. de Ferranti. 
Father E. S. de Breuvery, as rapporteur, showed that, 
although there had been a number of specialized international 
meetings during the previous decade, this conference was the 
first to cover in depth the whole field of solar, wind and 
geothermal energy. Eight general papers considered at this 
first session gave substance to his remarks. 


Local development 

Annual world consumption of the so-called conventional 
commercial energy sources—chiefly coal and oil—now 
exceeds 4000 million tons of coal equivalent. This figure 
should be increased by about 15% to include non-commercial 
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sources such as wood and agricultural wastes. Energy con- 
sumption is increasing much more rapidly than world popula- 
tion and is expected to reach 15000 or 20000 million tons of 
coal equivalent by the year 2000. 

‘New’ sources of energy as yet contribute only an insig- 
nificant share of the world consumption. Their future promise 
depends largely on recent or prospective technological dis- 
coveries. Even if they should contribute no more than a small 
fraction of the world’s energy supply, they may still make a 
worthwhile contribution to the well-being of many millions 
of people living in the underdeveloped parts of the world. 
These areas are characterized by a complete absence of any 
nation-wide electricity supply grid. Development of power 
supplies must proceed on a local scale. The contributions 
that solar, wind or geothermal energy may make must depend 
on local costs and on a willing acceptance of a power supply 
that may not be available at all times of the day and night. 

In all, 250 papers were considered at subsequent technical 
sessions. Discussion continued outside the conference rooms. 


Geothermal energy 
At the sessions devoted to geothermal energy, attention was 
first paid to the prospection and evaluation of the capacity 
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of geothermal fields. The Larderello field in Italy, which all 
delegates had the chance to visit, was the first to be harnessed. 
The installed capacity of Italian geothermal generating plant 
is now 300MW, and annual electricity production exceeds 
2 x 109kWh. Geothermal resources in New Zealand appear 
to be almost as large, but much development remains to be 
done. Iceland has larger resources, but current production of 
energy is much less than that of Italy. The United States, 
El Salvador, Japan, Mexico and the Soviet Union are the 
remaining countries with significant reserves. 

Many papers emphasized the variability of conditions in 
which geothermal energy exists. It may occur as hot water, 
as steam of different degrees of wetness, or as dry superheated 
steam. Contaminating gases and chemicals are usually 
present in varying proportions. Methods of electricity pro- 
duction have therefore to be adapted to local conditions. 
Wher. these are favourable, modern condensing turbines 
are able to produce some of the cheapest energy in the 
world. The presence of large proportions of gases or chemicals 
in the steam necessitates the use of heat exchangers, with a 
consequent drop in efficiency. In small or temporary installa- 
tions, simple turbines exhausting directly to atmosphere 
provide the most satisfactory method of harnessing the 
energy. 


Wind power 

The first wind-power session was devoted to methods of 
making wind measurements and the investigation of sites 
suitable for wind-driven plant. It is desirable to use one 
standard form of anemometer in making wind surveys of any 
area where wind-power plant may be installed. In spite of 
some limitations, the simple cup anemometer appears to be 
the most suitable instrument for this purpose. Relatively short 
periods of measurement will then suffice to predict the energy 
output that wind-driven machines may produce at each site. 

Many modern designs of wind plant now exist in sizes up 
to 800 or 900kW. They use two-, three- or four-bladed high- 
speed propellers rotating about a horizontal axis. The rotor 
should preferably be mounted up-wind of the supporting 
tower to reduce stresses in the blades, which may otherwise 
be severe. This lay-out results in some complication of the 
orientating gear; but there are incidental advantages, such as 
a smoother output power from the plant. The random nature 
of wind energy was noted, and great attention was paid to 
various methods of ensuring that the energy is employed as 
it becomes available. 


Solar energy 


The great interest shown in solar energy was reflected in 
the number of papers devoted to this subject (118) and in the 
eight technical sessions set aside for their consideration. The 
measurement of solar radiation and methods of evaluating 
its availability were considered first. The technology of 
materials is developing rapidly. The use that may be made of 
modern developments in solar-energy processes received 
special attention. 

Vast numbers of solar water-heaters in use within the solar 
belt (between latitudes 45° N and 45°S) heat water to between 
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40° and 70°C. Great efforts are being made to improve their 
efficiency and reduce their cost. 

About a dozen groups of people have undertaken experi. 
mental work to make use of solar radiation for space heating, 
Their reports showed that some short-term thermal storage 
and an auxiliary heat supply are needed to achieve acceptable 
results. Accurate costing figures are not yet available, but 
it is clear that further reductions are required before solar 
energy can compete with conventional energy sources. 

Other papers reviewed the mechanism of drying crops, the 
principles of solar cooking, implications of the use of a 
solar-energy input to conventional refrigerating machines for 
food preservation and space cooling, and the use of highly 
concentrating solar collectors for research purposes. Apparatus 
coming within the last-named category was not restricted to 
the so-called solar furnaces, since increasing use is now being 
made of convergent arrays to utilize the photochemical effect 
of solar radiation. 

The practical use of solar energy for the production of 
fresh water calls for its conversion first into thermal energy 
and then perhaps into either mechanical or electrical energy, 
The conference showed that thermal methods of distillation 
are now generally standardized but much development is 
required to bring the cost of large-scale plant down to an 
economic level. 

A laboratory efficiency as high as 55% has been quoted for 
an experimental thermoelectric battery, although a more usual 
figure for a practical cell may not exceed 10%. Workers all 
over the world are investigating new materials and developing 
more effective designs. Efficiency is usually limited by the 
effect of heat conduction, so that great interest was shown 
in devices using thermoelectronic emission within a vacuum. 
Such devices may sound deceptively simple, but the presence 
of the space charge calls for a very close electrode spacing. 
The use of an easily ionizing gas such as caesium allows the 
electrode spacing to be increased. 

Developments in photoelectric cells were also considered. 
Great reductions in cost have been made recently, but photo- 
electric cells are still far too expensive for large-scale general 
use. 


A working machine 

In the field of conversion of solar radiation to mechanical 
and electrical energy, the Israeli Shp turbine unit made a 
great impression. Delegates were able to see the machine 
working on a farm outside Rome. Although a number of 
technically successful units have been demonstrated on other 
occasions, this appears to be the first design capable of 
producing electricity at less than 6d./kWh. This achievement 
has been realized by careful attention to the design of low-cost 
solar collectors and by the development of an efficient small 
single-stage turbine using an organic working fluid. 

The last technical session was devoted to a study of the use 
of wind and solar energy in combination and to modern 
developments in energy storage. As storage costs remain high, 
delegates were made aware of the vital necessity for making 
full and efficient use of energy as it becomes available. Stored 
energy should be used only to meet loads demanding absolutely 
firm power. J. R. TAGG 
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HE following summary of reports received and decisions 

reached by the Council of The Institution at their meeting 
on the 2ist September 1961 is issued on the authority of the 
President in a form approved by the Council. It will be 
understood that this report does not purport to be a com- 
plete account of the matters discussed at the meeting, as 
some items are to be the subject of further discussion by the 
Council. 


Earthing of electrical installations to water-pipes 


Mr. Forbes Jackson, MEMBER, Chairman of the Wiring 
Regulations Committee, who was present by invitation, 
recommended on behalf of the Committee that a copy of a 
letter from The Institution of Civil Engineers, concerning the 
modern practice of using non-metallic water-pipes for water 
mains and for services and connections inside consumers’ 
premises with the consequent risk of accidents due to water- 
pipe earth electrodes being rendered ineffective, be sent to 
the Electricity Council. 

The Council agreed that a copy of the letter be sent with 
an expression of their support. 


Membership 


The Council gave their final confirmation of the election 
of all except one of those candidates whose names had been 
published with the July 1961 Journal, to become effective 
from the Ist September 1961. 

Taking these into account, the total membership at that 
date was 47888. 


The Institute of Radio Engineers 


The General Purposes Committee had studied a note of 
recent discussions on a proposal for co-operation between 
The Institution and the I.R.E., which described a plan for 
more effective liaison between the two bodies. 

On the recommendation of the Committee, approval was 
given by the Council to the measures proposed. 


The new Divisional structure 


The General Purposes Committee, with the assistance of 
the Panel on Divisional Structure, had prepared proposals 
for the constitutional details and administration of the new 
Divisional structure. These proposals have already been 
described in general terms in the September 1961 Journal, 
p. 553, but two modifications were now introduced. First, 
the title of the specialized units in the Divisions was changed 
from ‘Technical Groups’ to ‘Professional Groups’ and, 
secondly, the Papers Committee of the Council would be 
reconstituted as a Special Committee under the title ‘Pro- 
gramme and Publications Committee’, which would allow 
greater flexibility in its constitution. 

The Council approved these proposals, together with draft 
Regulations for the Divisions, and expressed their gratitude 
to all who had been concerned in working out the new 
structure. 

It will be seen below under ‘Revision of Bye-laws’ that the 
Council confirmed the date, Thursday, 2nd November 1961, 
for the Special General Meeting of Corporate members to 
consider the necessary Byc-law changes. 
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REPORT OF COUNCIL MEETING ON THE 21st SEPTEMBER 1961 


Graduate and Student Section activities 


The Council received with interest a review of Graduate 
and Student Section activities during the 1960-61 Session and 
appointed Dr. H. G. Taylor, B.sCc.(ENG.), MEMBER, to continue 
to represent them on the London Graduate and Student 
Section Committee during the 1961-62 Session. 


Public Schools Appointments Bureau 


The Public Schools Appointments Bureau normally holds 
its annual conference in association with a professional 
institution, and the Council cordially accepted a recom- 
mendation from the Education and Training Committee that 
the Council should invite the Bureau to hold its annual 
conference in January 1962 at Savoy Place and entertain the 
delegates to luncheon and tea. 


National Certificates and Diplomas 


The Council approved a recommendation of the Examina- 
tions Committee that The British Institution of Radio 
Engineers be invited to nominate a member, to be appointed 
jointly by the Ministry of Education and the Council, to 
serve on the Joint Committee for National Certificates and 
Diplomas in Electrical Engineering (England and Wales). 

In making this recommendation, consideration had been 
given to the circumstances in which a number of students 
following Higher National Certificate courses with a large 
radio and electronic content were not seeking exemption from 
the Institution Examination but, in addition to obtaining the 
Higher National Certificate, wished to qualify for member- 
ship of The British Institution of Radio Engineers. 

Approval was given to a similar recommendation of the 
Examinations Committee that there should be discussions 
with the Scottish Education Department concerning the 
possibility of the joint appointment of a member nominated 
by The British Institution of Radio Engineers to the Joint 
Committee for National Certificates (Scotland). 


Scholarships 


The Council approved the recommendations of the 
Scholarships Committee for the award of Scholarships for 
1961, which included the first award from the J. S. Robinson 
Memorial Fund (see p. 637). 


Special Advisory Committee 

The General Purposes Committee, having completed their 
study of the Report of the Special Advisory Committee, 
placed before the Council a report of their observations and 
recommendations. In formulating their report, the General 
Purposes Committee had taken into consideration the views 
expressed by the other Council Committees concerned and 
comments received from a number of Centre and Sub-Centre 
Committees and individual members. 

Subject to one amendment, the Council approved the 
report of the General Purposes Committee and agreed that 
a copy of the Council’s views on the Special Advisory Com- 
mittee’s Report should be sent to each Corporate member 
and Associate and be supplied to other members on request, 
as was done in the case of the Report itself. 
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Revision of Bye-laws 


Approval was given by the Council to a schedule of 
proposed Bye-law changes prepared by the General Purposes 
Committee for submission to a Special General Meeting of 
Corporate members to take place on Thursday, 2nd November 
1961, at 5 p.m. The proposed changes were principally con- 
cerned with the alterations necessitated by the introduction 
of a Divisional structure, but opportunity was also being 
taken to propose the inclusion of the present entrance fees 
and annual subscriptions in Bye-laws 26 and 27. 

The Council agreed that the procedure for proxy voting 
followed at the last Special General Meeting, held on the 
18th August 1959, should again be followed and a proxy 
form sent to each member entitled thereto. The Council also 
approved the sending, as on previous occasions, of details 
of the proposed Bye-law changes to Corporate members 
whose registered addresses were abroad, for their information. 


Exhibitions in the Institution building 


In connection with the scheme for the showing in the 
Institution building of exhibits of scientific interest likely to 
influence electrical engineering development, the Council 
received a report of the exhibits shown since the last report 
was submitted in January 1960 and expressed their thanks to 
all those who had co-operated in the arrangements. 


American Institute of Electrical Engineers 


The Council were pleased to note a decision of the Board 
of Directors of The American Institute of Electrical Engineers, 
whereby Corporate members and Graduates of The Institu- 
tion in Canada and Mexico could now join the A.I.E.E. 
without payment of entrance fee and without length of 
residence restrictions (September 1961 Journal, p. 582). 


Oversea Representative for Ontario 


The Council approved the appointment of Mr. H. Copping, 
MEMBER, as the Oversea Representative of the Council for 


Ontario, in place of Mr. R. P. Horlock, B.sc.(ENG.), MEMBER, 
who had now returned to this country. 


Oversea Representative’s Advisory Committee in New 
Zealand 


Mr. F. T. M. Kissel, 1.s.0., B.SC., MEMBER, who had been 
Chairman of The Institution’s Advisory Committee for New 
Zealand for a long period of years, had now tendered his 
resignation as Chairman as he was no longer in close touch 
with the profession; and the Council, in accepting this 
resignation, expressed their sincere appreciation of Mr. 
Kissel’s long period of service to The Institution. 

On the proposal of Mr. G. R. Milne, B.sc., MEMBER, Oversea 
Representative of the Council for New Zealand, the Council 
agreed that Mr. E. B. MacKenzie, B.£., MEMBER, and Mr, 
G. H. Battersby, B.sCc.(ENG.), MEMBER, be invited to serve on 
the New Zealand Advisory Committee in place of Mr. 
Kissel and the late Mr. J. C. Forsyth and that, in recognition 
of his long service, Mr. Kissel be invited to continue as a 
member of the Committee in an ex officio capacity. 


Letters of appreciation 

The Council noted letters of appreciation from the Svenska 
Teknologforeningen for the congratulatory address recently 
presented to them on the occasion of their centenary cele- 
brations by the four British engineering institutions, and 
from the Vice-Chancellor of the University of Canterbury, 
Christchurch, New Zealand, for the gift by the Council to the 
University of a film of Lord Rutherford. 


Visit of the President and Secretary to West Africa 

The Council received with much interest a report from the 
President on the visit of himself and the Secretary to West 
Africa, from the 30th August to 19th September 1961, during 
which they visited, on behalf of the three Institutions, the 
Professional Groups in Ghana and Nigeria. 





HOSPITAL ENGINEERING RESEARCH 
UNIT 


T= Nuffield Provincial Hospitals Trust and the University 
of Glasgow have established the Hospital Engineering 
Research Unit to study the problems facing the design of 
engineering services in hospitals. 

Visits to hospitals and their authorities have shown that 
the demands by individual hospital departments for electricity, 
gas and steam appear to follow patterns that indicate the need 
for new approaches to their method of supply. The total 
hospital demands for energy for heating, hot-water supply and 
process appear to be met haphazardly and uneconomically. 
Inquiries showed that the heating and ventilation of wards 
and operating theatres were unsatisfactory, and that the 
maintenance of engineering services in hospitals was given 
little thought at the design stage. 

Data are being accumulated by the Unit on the demands 
for engineering services, principally electricity, gas and steam, 
for all forms of processing in the hospital ward. Surveys, 
based on pilot studies, are now under way in up-to-date wards 
in all parts of the United Kingdom. Records of hot- and 
cold-water consumption are being made to provide informa- 
tion on the amount, the period and the rate of use of hot and 
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cold water in wards. The best methods of heating, storing 
and supplying water to wards could be decided from these 
records. To guide the choice of water outlets and pipework 
distribution best suited to wards, records are being kept of the 
demand on and the use of water outlets. 

Observations of the demand on and the use of energy and 
medical-gas services are being made to determine service 
distribution systems, levels of services and the efficiency of 
existing equipment in wards. 


RIVER THAMES CROSSING 


T= River Thames is now spanned between West Thurrock, 
Essex, and Swanscombe, Kent, by a 275kV overhead 
power link. The crossing will provide an extension of the 
Supergrid from north of the Thames to connect with new 
lines to Canterbury, Lydd, the cross-Channel link and the 
nuclear power station being built at Dungeness. The double- 
circuit link incorporates six steel-cored aluminium conductors 
and a similar earth wire. 

The conductors are carried by two 630ft towers, spaced 
imile apart, each with an anchor tower 145ft high. The 
minimum clearance between the conductors and the river 1s 
250ft. 


JOURNAL I.E.E. 
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The articles in this regular monthly feature are based on current 
papers read at Institution meetings. They are written by the authors 
of the papers, who have been asked to make the articles, so far as 
possible, interesting and of appeal to electrical engineers who have 
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no specialized knowledge of the topics discussed. While the articles 
bring out the main points and conclusions of the papers, their 
contents are not necessarily confined to the subject-matter of the 
original papers 





Two Supply Section papers were read before the Section on 
the 19th April 1961 at Savoy Place (see p. 641): paper 3348 
‘The influence of ageing on the characteristics of oil-filled 
cable dielectric’ by P. Gazzana-Priaroggia, Dr.-Ing., Associate 
Member, G. L. Palandri, Dr.-Ing., Associate Member, and 
U. A. Pelagatti, Dr.Chem., and paper 3513 ‘Progress in oil- 
filled cables and their accessories’ by A. N. Arman, Ph.D., 
Member, F. J. Miranda, Dr.-Ing., Member, and G. R. Bishop. 

This short article is based on the two papers, which were 
published individually in November 1960 and April 1961, 
respectively, and will be republished in Part A of the Pro- 
ceedings. Dr. Gazzana-Priaroggia, Dr. Palandri and Dr. 
Pelagatti are with Pirelli S.p.A., Milan, Italy. Dr. Arman, 
Dr. Miranda and Mr. Bishop are with Pirelli-General Cable 
Works Ltd. 


HE formation of voids during load cycling in ‘solid’ 
cables has prevented their extensive use at voltages 
greatly in excess of 33kV. For power transmission at the 
higher voltages, ‘pressure’ cables have been developed. The 
earliest type was due to Emanueli, who in the early 1920s 
designed and installed 132kV oil-filled cables in which, by 
the provision of longitudinal ducts and suitably located 
oil-feed tanks, a positive oil pressure was maintained at all 
points of the installation in all conditions of service. 
Although the fundamental principles remain unchanged, 
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1 Impulse strength of different papers 


A paper 3-5mils thick 
impermeability: 2 x 106 Emanueli units 
density: 0-8 (65% relative humidity) 

B paper 3 mils thick 
impermeability: 6 x 107 Emanueli units 
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OIL-FILLED CABLES 


great progress has been made since the original installation, 
and the improvements have allowed almost a doubling of the 
working stress. 


Improvements in materials and processing 


The principal factors that have contributed to this achieve- 
ment are: 


1. The introduction of ‘water-washed’ insulating paper in 
1936, which reduced the dielectric losses, especially at the 
higher temperatures 

2. The development of paper of uniform structure with 
optimum combination of density and impermeability to give 
enhanced electric and mechanical characteristics. The scale 
of improvement in impulse strength obtained from recent 
developments is shown in Fig. 1 

3. Improved conductor and dielectric screening materials. 
Of particular importance is the introduction of selected 
grades of carbon-black-loaded paper, which gives additional 
a.c. electric strength to that obtainable with a plain metallic 
screen 

4. Improvements in gas-absorption properties of the impreg- 
nating oil and its more thorough degasification 

5. Development of a controlled paper-lapping technique* 
to give a uniformly compacted insulation free from wrinkles 
and creases and with correct and regular registration between 
layers. The application of paper with this modern technique 
has required the parallel development of precision-lapping 
machines that operate in humidity-controlled enclosures. 
Fig. 2 shows the values of stress at impulse breakdown on 
132kV cables obtained immediately before and immediately 
after the installation of these machines. Paper, screening and 
general construction of the cables were identical 

6. More thorough and fully controlled drying process. Of 
special interest is the recently introduced ‘tank impregnation’ 
method of manufacturet. With this method the final drying 
in a vacuum is no longer carried out on the sheathed cable. 
The insulated conductor is vacuum-dried and oil-impregnated 
in a tank and is then sheathed while the insulation is main- 
tained at a positive pressure. Apart from the great reduction 
in processing time thus obtained, the tank method allows 
* GAZZANA-PRIAROGGIA, P., OCCHINI, E., and PALMIERI, N.: ‘A brief review of 
the theory of paper lapping of a single-core high-voltage cable’, Proceedings I.E.E., 
Monograph 390S, July 1960 (108C, p. 25) 


GAZZANA-PRIAROGGIA, P., PALMIERI, N., and OCCHINI, E.: ‘Fundamentals of the 
theory of paper lapping of a single-core high-voltage cable’ (to be published) 


t British Patent 827410 
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Papers read (continued) 


higher vacua to be obtained in economic times, with conse- 
quent lowering of insulation loss angle. Much longer cable 
lengths can be manufactured by this method than with the 
conventional one. 
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2 Impulse tests on 132kV 3 x 0-Sin.2 cables, showing 
the effect of improvements in paper-lapping technique 


3  132kV single-core feeding joint with insulated sleeve 


1 wiped joint 9 bonding lug 
2 compression-type ferrule 10 tape poultice 
3 paper-roll insulation 11 drop valve 
4 paper-tape filler 12 perforated copper screen 
5 copper casing 13 epoxy-resin casting 
6 duct pin 14 earth bond 
7 wire screen 15 embedded metal electrode 
8 cast epoxy-resin insulation joint 
9 5 7 9 4 wew26 3 12 
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Economies in construction of oil-filled cables in recent 
years include, apart from a large reduction in insulation 
thickness owing to the improvements quoted above, the 
compacting of conductors and, in the case of the 3-core 33kV 
cables, the introduction of shaped conductors and the 
elimination of paper fillers. Aluminium sheaths have also 
shown economies and some advantages over metal-strip- 
reinforced lead sheaths. 


Design of accessories 


Improvements in jointing technique and in electrical 
design have enabled conventional materials to be used at 
higher stresses than in the past without reduction in electric 
strength. This, together with a simplification of mechanical 
features, has resulted in a notable saving in size and cost of 
accessories. 
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The introduction of Voltalit* has permitted a new approach 
to the design of some types of accessory. 

Cast in carefully controlled conditions, Voltalit combines 
exceptionally good mechanical and electrical propertiesf. Its 
imperviousness and good adhesion to metallic surfaces make 
it an ideal material for use, for instance, as the oil barrier jn 
stop joints. An example of accessories using this material is 
shown in Fig. 3. This joint is used to feed oil into the duct of 
hollow-core cable at a point remote from the sealing ends, 
The central casting has an embedded electrode that controls 
the stress in the oil channels between the casing and the oil 
duct. Voltalit is used in accessories up to 400kV. 


Overload capabilities and ageing 

Because of excessive void formation on load cycling, most 
types of impregnated-paper-insulated cable can withstand 
only limited overloads, considerably less in fact than the 
transformers and other equipment with which they are 
associated. 

Owing to the absence of voids, the temperature limitations 
of oil-filled cables are those of the insulant, paper and oil. 
During recent years much research has been carried out to 
determine these limitations, and, by tests 
on cables and controlled experiments 
on the insulation, it has been concluded 
that the overload capabilities are signifi- 
cant. 

During this work, a 132kV test instal- 
lation complete with all accessories was 
operated at 50% overvoltage for 20 days 
with loading cycles to 120°C, followed 
by 111 days continuously at not less than 
120°C at twice the working voltage. 
At intervals during the test, the installa- 
tion was subjected to the normal impulse- 
withstand test at high temperature, and 
each of these tests was followed by a 
24h test at 24 times working voltage. 

In another series of experiments, tests 
ed were made on samples of cable of 
60-230kV, taken from feeders in normal 
operation for up to 25 years. 


The tests included: 


(i) Measurement of variation of power factor with voltage 
at various temperatures 

(ii) High-voltage a.c. and impulse tests 
(iii) Measurement of acidity and of power factor of the oil 
(iv) Determination of the mechanical characteristics of the 
paper (i.e. folding endurance test). 


The results were compared with those obtained in the 
laboratory with accelerated life tests on oil and paper 
separately and in combination to determine the effect of 
temperature. The tests were repeated with temperature and 
electric stress combined. The contribution to the alteration 


* Quartz-filled epoxy-resin material 


+ GAZZANA-PRIAROGGIA, P., and PALANDRI, G.: ‘The use of synthetic cots 
resins in the manufacture of very high voltage cable accessories’, C.I. ” 
Paris, 1956, Paper 215 
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in the dielectric made by the different metals present in cables 
was also studied. 


Conclusions on ageing 

Comparison of the characteristics of aged laboratory 
samples and those of the cables aged in service led to these 
conclusions: 
(a) The paper is the component most affected by temperature 
(b) In the range of temperature and duration considered, the 
electric strength is in practice not influenced by the combined 
action of temperature and electric stress. A temperature as 
high as 120°C appears to be permissible for several months. 
A maximum operating stress of the order of 160kV/cm 
appears to be allowable in low-pressure oil-filled cables in 
conjunction with such temperatures 
(c) The power-factor increase is moderate and does not seem 
to be directly proportional to time or temperature 
(d) The mechanical characteristics of paper tapes taken 
from cables after more than 20 years of operation are 
excellent. By extrapolating the data obtained from the 
experimental results, the graph shown in Fig. 4 has been 
drawn. The curves can be used to judge the condition of a 


SCHOPPER FOLDING STRENGTH 








DAYS OF AGEING 


4 Schopper folding strength of cable paper as affected by 
ageing in absence of air in sealed containers at different 
temperatures 





cable after some years of operation. They also allow the 
most convenient temperatures for normal emergency loading, 
and their duration and frequency in relation to the desired 
life of the cable, to be planned for old as well as new cables. 

621.315.211.3 : 621.315.614.6.017.73 


THE BANANA-TUBE COLOUR-TELEVISION DISPLAY SYSTEM 


Six Electronics and Communications Section papers were read 
before the Section on the 15th May 1961 at Savoy Place 
(see p. 642): paper 3561 ‘Circuits for the banana-tube colour- 
television display system’ by K. G. Freeman, B.Sc., A.Inst.P.; 
paper 3562 ‘Mechanical and manufacturing aspects of the 
banana-tube colour-television display system’ by H. Howden, 
A.MJI.Mech.E.; paper 3563 ‘Appraisal of the banana-tube 
colour-television display system’ by K. G. Freeman and B. R. 
Overton, B.Sc., Member; paper 3564 ‘The banana-tube display 
system’ by P. Schagen, Ph.D.; paper 3565 ‘Colorimetry of the 
banana-tube colour-television display system’ by R. N. Jackson, 
Graduate; and paper 3566 ‘Development of the banana tube’ 
by B. A, Eastwell, B.Sc., and P. Schagen. 

This article is based on the six papers, which were published 
individually in May 1961 and will be republished in Part B of 
the Proceedings. The authors are at the Mullard Research 
Laboratories. 


HE rapid expansion of television since the war has been 
one of the most spectacular examples of the growing 
importance of electronic devices for domestic use. This 
expansion has not been matched by a similar development in 
the field of colour television. Even in a country like the 
United States, where colour programmes have now been on 
the air for a number of years, the increase in the number of 
colour receivers has been comparatively slow. 
One of the causes for this development can be traced to 
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the display device. The shadow-mask tube, which is at 
present generally accepted as the best display element avail- 
able, has some serious disadvantages, which have not been 
overcome in any of the other proposed colour tubes. Three 
important shortcomings in particular can be pointed out. 

The maximum scanning angle achieved to date in these 
tubes does not exceed 70°, which leads to a large depth of 
cabinet, as in the earlier monochrome receivers. There the 
trend has been to increase the scanning angle and reduce the 
depth of the cabinet, thus producing an aesthetically more 
acceptable design. 

A colour picture of high quality can only be maintained 
on these tubes at comparatively low levels of ambient illumi- 
nation. This is due to the fact that ambient white light 
reflected by the phosphor screen reduces not only the contrast, 
as in monochrome receivers, but also the colour saturation. 

Thirdly, the complex nature of the colour tubes leads to a 
high manufacturing price. 

In view of this situation, an attempt was made to conceive 
a system for colour display that would avoid these short- 
comings. This led to the evolution of the banana-tube display 
system. 


Basic principle of the display 

Before describing the banana-tube concept, it is necessary 
to recall briefly the principle of displaying a television picture 
in colours. A colour picture can be considered to consist of a 
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large number of small picture-elements. Each of these elements 
has its own brightness and colour. 

If a cathode-ray tube is used to produce the picture, the 
intensity of the electron beam, which scans one element after 
another, determines their brightness. The colour, on the 
other hand, depends on the type of luminescent powder, or 
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1 Schematic of the colour screen in the banana tube 

















2 Observing an object O through a cylindrical lens E 














phosphor, on the screen of the tube, which converts the 
energy of the scanning electron beam into visible light. When 
using phosphor materials emitting light of one particular 
colour, the resulting picture is monochrome, as on a normal 
television receiver. 

Alternatively, one can consider a cathode-ray tube, where 
the screen consists of a large number of 
small elements covered with three different 
phosphors, each of which luminesces in --.. 
one of the three primary colours, red, green 
and blue. Nearly any natural colour can 
then be produced by varying the relative 
excitation of the three types of phosphor 
element by the electron beam. 

For a two-dimensional display with a 
high resolution, the size of these phosphor 
elements must be smaller than the size of 
a picture-element to enable the generation 
of all three primary colours within each 
picture-element. The problem of striking 
the correct phosphors with the appropriate 
intensities of electrons necessitates the use 
of masks, grids or reflex elements inside 
the tube. These must be located with a 
very high degree of accuracy in relation 
to thephosphors. This leads to complicated, 


and therefore expensive, manufacturing / Saute 


methods for colour tubes. L---" 
612 


PICTURE IMAGE 


The banana-tube display system 


A substantial simplification of the cathode-ray tube cap 
be achieved by substituting for the two-dimensional array 
of phosphor elements a screen that has virtually only one 
dimension. The screen consists in this case of three narrow 
stripes of phosphor, luminescing in the three primary colours, 
Each line of the picture is generated in the same position on 
this narrow screen. 

- Fig. 1 shows a diagram of such a screen. The scanning 
beam, tracking along this screen for each line, can produce 
the three primary colours dot-sequentially by introducing a 
spot-wobble motion across the three stripes as indicated, 
Alternatively, three guns could be used to scan the three 
stripes simultaneously. Such a line-scan tube must then be 
combined with auxiliary moving components outside the 
tube to shift the apparent position of the line in order to 
produce the required field scan. 

It must be admitted that at first glance the idea of mechani- 
cally moving parts in a receiver may not seem to be very 
attractive. Certainly, this type of approach was abandoned in 
the early stages of monochrome television. The particular 
solution that has been adopted is, however, not only elegant 
but also avoids some of the major disadvantages of earlier 
mechanical systems. 

In those systems, the final picture was usually projected 
onto a viewing screen. This limited the obtainable brightness 
severely, owing to the comparatively low light-collecting 
power of the optical system. Furthermore, it required very 
high geometrical accuracy in the optical elements to avoid 
loss of picture resolution. This made the manufacture of 
these elements expensive. 

These disadvantages largely disappear if a ‘direct viewing’ 
method of picture presentation is employed, where a virtual 
image of the line is observed through cylindrical optical 
elements. The apparent brightness of the observed line is 
then the same as on the screen in the tube, apart from 
absorption or reflection losses in the optical elements. 





“ROTATING LENS DRUM : : 
3 Schematic of a line-scan tube observed 


through a rotating lens drum 
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The requirements in geometrical accuracy of the elements 
are far less stringent, because for each position of the observer 
only a very small part of the elements contributes to the 
image formation for each picture-element. Large area devia- 
tions in accuracy produce distortions in the picture without 
loss of resolution. This makes the manufacture of these 
elements much cheaper. 









the problems of wear and noise. The diameter of the drum 
can be kept to a reasonable size by adding a stationary, 
cylindrical optical element to magnify the slit image to its 
required size. This can be either a cylindrical lens or a mirror. 

Fig. 4 shows the arrangement that has been adopted for 
a working model. This uses a cylindrical mirror with a 
hyperbolical cross-section, providing a linear magnification 














Image formation 

Fig. 2 illustrates the astig- 
matic image formation of a 
line object O, when observed 
through a cylindrical lens E, 
with its axis located hori- 
zontally. To an observer with 
his head intheupright position, 
the line will appear to lie along 
an axis B behind the lens, at a 
distance from the eye that is ao 
equal to the total optical path. ae 
The width of the observed line IMAGE 1 
is reduced by a factor depend- 1 
ing on the focal length of the \ 
lens in the vertical plane. If 
the observer moves up, the 
image appears to move down Loa 
and vice versa. An axis A \ 
between the lens and the 1 
observer, where the rays in the \ 


vertical plane cross over, re- \ we" 


mains stationary. 

Axis A is like a slit through 
which the line is observed and 
has therefore been termed the \ 
slit image, whereas B_ has \ 


been called the picture image. oe 


A vertical movement of the 
cylindrical lens will produce a 
corresponding movement of B. 

An auxiliary field scan can 
thus be obtained by the appro- 
priate movement of a cylind- 
rical lens parallel to its hori- 
zontally placed axis. The slit image of the line in the tube 
can be moved through a raster, and the picture image consists 
of the virtual images of the successive lines as observed 
through the travelling slit image. This is illustrated in Fig. 3, 
which shows a simple way of achieving the required move- 
ment of the cylindrical lens. A drum carries three identical 
cylindrical lenses that come into play successively as the 
drum rotates at constant speed. The space between the lenses 
is obscured, 

From the mechanical point of view this is a very attractive 
solution. It does, however, require a completely unconven- 
tional design of cathode-ray tube, since this has to be placed 
inside the drum. A satisfactory picture with a good vertical 
angle of view can be obtained with this arrangement. The 
picture will, however, be slightly curved, and for a large 
Picture size the drum becomes very bulky, which increases 
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of about a factor two. The mirror forms a second slit image 
through which the final picture is observed. The second slit 
image has been arranged to coincide nearly with the picture 
image, thus causing the minimum astigmatism and eye 
strain. The picture appears to be almost perfectly flat, but 
with the arrangement shown the vertical angle of view is 
more restricted than is necessary. This can be further improved 
with a modified mirror that is being constructed. 


The banana tube 

When considering the cathode-ray tube, it has already 
been mentioned that this must be of unconventional design 
to fit inside the rotating drum. Fig. 5 shows a logical design, 
which is also very attractive from a production point of view. 
The main body of the tube consists of a tubular glass envelope, 
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containing the phosphor stripes parallel to its axis. One end 
of the tube is sealed, and the other end is joined to a tubular 
neck of smaller diameter, which contains the electron gun. 
Because of its geometry, and in analogy to the American 
‘apple’ tube for colour display, this tube has been named the 
‘banana’ tube. The neck of the tube projects through an 








opening in one of the end-plates of the drum and is provided 
with focus coil, line-deflection coils and spot-wobble coils. 

The phosphor stripes are applied to a metal carrier that is 
in intimate contact with a heat-radiation shield. This also 
reduces internal reflections in the tube, which might reduce 
the contrast. Coils around the neck of the tube provide the 
line deflection of the electron beam. With this geometry of 
the tube, the electron beam would approach the screen, and 
in particular the far end, at a very shallow angle. This would 
result in an appreciable elongation of the spot and thus 
cause lack of resolution in the line direction. 

A permanent-magnet field at right-angles to the trajectory 
plane, and increasing in field strength towards the far end of 
the tube, curves the electron paths towards the screen. This 
improves the focusing in the line direction and increases the 
angle at which the electrons strike the screen (Fig. 6). 


Economic aspects 


After this brief description of the principles of operation 
of the banana tube, it is now possible to mention some of its 
advantages and disadvantages. Any display device for 
domestic use must be assessed by considering its economic 
aspects and its ability to produce and maintain pictures of 
sufficiently high quality. 

As far as the economic aspects are concerned, it must be 
pointed out that a valid assessment is possible only when 
comparing fully engineered domestic receivers. The only 
firm conclusion at this stage concerns the banana tube 
itself, which is obviously far cheaper to manufacture than 
any other proposed colour tube and which may even prove 
to compare favourably with an ordinary monochrome tube 
for the same picture size. This is an important factor in its 
favour, which will also be reflected in the cost of tube 
replacement. 

The lower cost of the tube is offset by the requirement of 
additional components for the optical system, of which the 
magnifying element, the lens drum and the driving gear are 
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the major items. For a domestic receiver, the circuit techniques 
required to operate a single-gun colour tube and the cabinet 
design play an important part. An initial estimate for thege 
items indicates that the cost of a banana-tube receiver may 
well turn out to be somewhat less than that of a shadow. 
mask-tube receiver. 


Picture quality 

When discussing the picture quality, it is necessary to 
distinguish between the basic quality aspects of the picture 
(including brightness, resolution, contrast, etc.) and the 
psychological aspects connected with the unconventional 
method of picture presentation. Whereas the first group lends 
itself to direct comparison with display devices employing 
conventional cathode-ray tubes, the second must inevitably 
introduce personal opinion and is thus indecisive. 

The picture brightness is determined by several design 
characteristics of the system. One of the restricting factors is 
the beam current in the banana tube. This is ultimately 
limited by the characteristics of the electron gun and the 
maximum permissible screen loading. Measurements on the 
present tubes show that highlight brightnesses of about 
40ft-L are obtainable with mean beam currents of about 
400A, for average picture material. This figure compares 
favourably with that for shadow-mask tubes at present in use 
and is higher than that quoted in paper 3563, as a result of 
recent improvements. 

The basic resolution of the banana tube, as limited by the 
spot size in the tube in its present form, appears to be just 
adequate for a 405line picture. Other factors, such as the 
frequency of colour selection, tend to reduce this basic 
resolution, and a further improvement in spot size is therefore 
desirable. 
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6 Schematic of electron trajectories in a banana tube 


a without a permanent-magnet deflecting field 
b with a permanent-magnet deflecting field 





A significant aspect of picture quality is the contrast. This 
is of prime importance for colour pictures, where loss of 
contrast causes a disturbing desaturation of the colours. In 
this respect, the banana-tube display system has a unique 
advantage over any other direct-view display. Not only 1s 
the inherent contrast range in dark surroundings very good 
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(about 40:1), but also the ambient illumination has much 
less effect on the contrast than with other colour tubes. This 
is due to the fact that the picture is viewed as a virtual 
image against a black background provided by the low- 
reflectivity exterior of the lens drum. This means that the 
picture may be viewed in daylight or in a room with normal 
lighting, whereas almost complete darkness is necessary with 
other devices to achieve good contrast and colour saturation. 

Another advantage of the banana tube is the inherent 
possibility to add a white phosphor stripe to the screen 
structure, which can be scanned whenever a monochrome 
signal is received. A perfect black-and-white picture rendering 
can thus be obtained. 


Less-favourable features 

Some of the less-favourable features of the banana-tube 
display system are connected with the mechanical and 
optical parts of the system. These create problems of noise, 


7 Experimental set-up producing a colour picture 


jitter, flicker, dust accumulation and duration of reliable 
performance. Although these problems appear to be soluble 
in the laboratory, it is not possible at this stage of the project 
to predict whether they can be solved satisfactorily for a 
mass-produced domestic receiver. 

The performance of the banana tube itself during life is 
also still uncertain. Owing to the high mean loading of the 
Screen, which is comparable to that in a projection tube, 
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deterioration of phosphor efficiency is bound to take place 
at a more rapid rate than in conventional direct-viewing 
tubes. 

Two further disadvantages of the banana tube in its 
present form must be mentioned here. These are its suscepti- 
bility to extraneous magnetic fields, in particular at the far 
side of the picture where the electron trajectories are longest; 
and the stringent electrical tolerances, which arise from the 
method of colour selection. These points are, however, not 
fundamental to the system, and laboratory experiments with 
a modified banana tube indicate that both problems could 
be overcome satisfactorily. 


Some aspects of the picture presentation 

A very important advantage of the banana-tube display is 
the property that the cabinet may be very shallow. This meets 
the demand that has dominated the post-war development 
of the black-and-white television receivers, mentioned at the 
beginning of this article. 

Fig. 7 shows a photograph of an experimental set-up made 
in the laboratory to assess and demonstrate the picture 
quality obtainable with the system in its present form. The 
most unconventional feature of the display device is, of 
course, the picture presentation in the form of a virtual image 
suspended in space behind the viewing mirror. 

It is difficult to predict the psychological reactions of the 
viewing public to this type of picture presentation. The 
limited number of observers who have seen laboratory 
demonstrations certainly did not object to the virtual image, 
while the flatness and squareness of the picture were con- 
sidered to be clear advantages. On the other hand, the angle 
of view is somewhat restricted, because the picture is seen, as 
it were, through a frame formed by the mirror as a picture 
‘behind the wall’. This is clearly a disadvantage in domestic 
viewing conditions. 


Conclusion 


Summing up, it can be said that the banana-tube concept 
solves three major problems of existing colour tubes, 
mentioned at the outset. 

The tube is very much simpler, the depth of the cabinet is 
radically reduced, and the contrast and colour saturation are 
retained at high ambient-light levels. 

In order to achieve these advantages it has been necessary 
to depart from conventional display techniques. This has 
introduced two basic disadvantages, a restriction of the 
viewing angle and the problems associated with a rotating lens 
drum. 

It must be pointed out that the banana-tube display 
system as described has not yet outgrown the laboratory 
stage. Whether it will ever be applied in domestic colour 
receivers in competition with the now well established 
shadow-mask tube is still an open question. In describing 
the concept of the banana tube, it is not claimed that this 
system is the final answer to the colour-television display 
problem. Even at this stage, however, it shows some very 
promising features and may be worth a closer examination. 

621.397.621 ; 621.385.832 : 621.397.621.002.2 : 535.6.08 
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THE JOURNAL DIGEST 


In this monthly section are summaries of papers published in 
the Proceedings of The Institution that have not been read at 
Institution meetings. They are included primarily for reference. 
Reprints, price 2s., become available about two months after 
publication 





Prediction of aerial radiation 
patterns 


A summary of an Electronics and Communications Section 
paper (3649) ‘The prediction of aerial radiation patterns from 
near-field measurements’ by John Brown, D.Sc.(Eng.), Associate 
Member, and E. V. Jull, B.Sc., Ph.D. The paper will be 
published in Part B of the Proceedings. The authors are in the 
Department of Electrical Engineering, University College 
London. 


A™ method is described of predicting an aerial radiation 
pattern from near-field measurements. The essence of 
this method is the expansion of the radiated field in terms of 
a series of radially expanding modes. The amplitude and 
phase of each mode are calculated by a Fourier analysis of 
the measured near field, and the radiation pattern is obtained 
as a Fourier series containing these measured amplitudes and 
phases. The theory is described in detail for a cylindrical 
(2-dimensional) aerial, and experimental results are presented 
to confirm the validity of this theory. The way in which the 
method may be extended to 3-dimensional aerials is explained. 
The method has the advantage that it can be applied any- 
where in the near field. 621.317.32 : 621.396.67 


An output prediction system 


A summary of a Measurement and Control Section paper (3727) 


‘An output prediction system to improve the performance of 


on-off and saturating control systems’ by J. Mills, M.Eng.Sc., 
Graduate. The paper will be published in Part B of the 





THE JOURNAL DIGEST 


Papers accepted for reading at meetings and eventual publication in 
the Proceedings of The Institution are first published individually. 
The separate papers are supplied free of charge, and as soon as they 
become available they are summarized in this feature. 

Those who obtain a copy of a paper published individually are 
urged—if they do not take the Part of the Proceedings in which it 
will be republished—tc apply in due course for a reprint, as this is 
the final and correct version and includes the discussion. Reprints 
become available, price 2s., about two months after the appearance 
of the paper in the Proceedings. 

Applications quoting the serial number of the paper or reprint as 
well as the author’s name, and accompanied by a remittance where 
appropriate, should be addressed to the Secretary of The Institution. 
For convenience, books of five vouchers for this purpose can be 
obtained in advance, price 10s. 
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PAPERS PUBLISHED 


Proceedings. The author is a Lecturer in Electrical Engineering, 
University of Western Australia. 


Ww a second-order on-off or saturating control system 
is subject to large step inputs, the best performance 
that can be achieved is to bring the error and its first derivative 
simultaneously to zero in the shortest possible time; there is 
then no overshoot. This response requires a single change of 
the output of the on-off component at the proper time before 
the error reaches zero. A proposal is made to achieve this 
response for all magnitudes of step input using a linear 
network and a relay in the feedback path of the control 
system. The proposal applies to linear and non-linear systems 
of the second order with viscous damping, and to some 
higher-order systems. 621.526 


Reradiation of an electromagnetic 
horn 


A summary of an Electronics and Communications Section 
paper (3718) ‘A theory of receiving aerials applied to the 
reradiation of an electromagnetic horn’ by D. Midgley, 
B.Sc.(Eng.), Ph.D., Associate Member. The paper will be 
published in Part B of the Proceedings. The author is Reader in 
Electrical Engineering, Bradford Institute of Technology. 


| Traapneseser and theoretical reradiation polar diagrams 
are compared for the H-plane of a rectangular pyramidal 
horn. A distinction is made between scattering, which is 
found to be due to the presence of higher modes, and reradia- 
tion, which is mainly responsible for the shadow. The 
distinction applies to receiving aerials in general, and a 
theory is presented in which every receiving aerial is regarded 
as a potential perfect absorber. The imperfection in normal 
operation is explained by the extent to which the incident 
field fails to correspond to the ‘complementary’ field that 
perfect absorption would require. 621.396.677.173 


The design and performance of high- and low- 
voltage terminal boxes 

Paper 3695U, Part A 

K. K. SCHWARZ, M.A. 


THE failure of terminal boxes in service has led to new develop- 
ments in two main respects. First, connection arrangements are 
designed to be through-fault-proof, and the possibility of a dielectric 
failure is minimized by using fully taped connection arrangements 
in a clean, dry enclosure. Secondly, as faults give rise to very dan- 
gerous conditions, where equipment is circuit-breaker-protected 
and the supply has a large short-circuit capacity, excessive pressure 
build-up in short-circuit conditions is prevented by a suitable 
pressure-relief vent. 
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Comprehensive test results in short-circuit conditions are 
described, and a basis of calculation is presented. The alternative 
method of electrical protection by h.r.c. fuses is also considered, 
in conjunction with test results and appropriate theoretical pre- 
dictions. The more generalized behaviour of arcs in enclosures and 
the effect of the surrounding medium, which is important in 
connection with the alternative methods of termination (e.g. under 
compound and for oil-cooled equipment generally), are discussed 
briefly in terms of a limited special investigation. It is considered 
that the proposed designs ensure an absolute minimum likelihood 
of failure, without incurring any disadvantageous complications, 
and at the same time secure the safety of personnel if a fault should 
occur for any reason. 


To be read on the 16th November 1961 


Analysis of over-all stability of multi-machine 
power systems 

Paper 37158, Part A 

J. G. MILES, B.SC.(ENG.) 


CONVENTIONAL methods of assessing the stability of multi-machine 
power systems neglect many factors, such as flux variation in the 
synchronous machines and the effect of regulators and governors. 


With the smaller stability margins characteristic of present-day 
system design, correct representation of these factors may be of 
great technical and economic importance. 

Accordingly, a general stability analysis for a multi-machine 
system is developed, and the solution of the resulting equations by 
both analogue and digital means is described. The results of a 
typical stability study on a representative system are presented, 
and the relative effects of various assumptions are evaluated. 


To be read on the 22nd November 1961 


Electronic-analogue-computer simulation of 
multi-machine power-system networks 

Paper 3694s, Part A 

A. S. ALDRED, M.SC., PH.D. 

THE author describes how a general-purpose electronic analogue 
computer may be used to simulate multi-machine power-system 
networks. The transformation of the individual components of the 
system into a common reference frame is described, together with 
the derivation of the necessary transformations between rotor 
reference axes. A four-machine system is used as an example of 
the method. 


To be read on the 22nd November 1961 








The generation of pulse-like functions by means of 


lumped equivalents of delay lines 
Monograph 471€ 
N. B. CHAKRABORTI 


A METHOD for realizing pulse-like time functions by means of 
4-terminal networks developed on the basis of equivalence to delay 
lines is presented. Illustrative arrangements based on this method 
for generating pulses of the forms sinf, sin? ¢, sin3 7, etc. are 
described. A method of synthesis of networks for generating 
specified pulse forms is also suggested. Some experimental results 
are presented. 


The determination of the transient temperature 
distribution in a turbo-alternator rotor by means 
of an analogue 

Monograph 472s 

B. M. WEEDY, B.SC.(ENG.), PH.D. 


OWING to the difficulty in the direct measurement of temperature 
in the winding and steel of turbo-alternator rotors, indirect 
methods, requiring a knowledge of the boundary conditions, can 
be used to advantage. In the present work, the electrical-analogue 
approach is used, i.e. the replacement of thermal quantities by 
analogous electrical ones, giving both steady-state and transient 
solutions. The latter is of interest when considering overload 
capacity and unbalanced loading. 

The rotor studied was that of a 60 MW 3000r.p.m. 11kV 50c/s 
turbo-alternator with indirect cooling by hydrogen at a pressure 
of 4lbjin.2 (gauge). Design and constructional features of a 
resistance-capacitance analogue representing two-dimensionally the 
thermal conditions in a ‘slice’ of rotor lin. thick and containing 
the hottest slot are given. By simple adjustment any slice in the 
rotor length may be simulated. Incorporated in the analogue are 
clectronic current-input units that vary the ‘copper-loss’ input 
currents to allow for the change in winding resistance with tem- 
perature. 
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Transient temperature rises at 20 points in and around the 
hottest slot in sections at the rotor end and at the axial centre are 
obtained for the application of step-functions of excitation currents 
of 500 and 550A and various values of surface loss. The mean 
winding temperature obtained is compared with that measured on 
the actual machine using the change-of-resistance method, and 
good agreement is found. Variations in the coolant temperatures 
are seen to have small effect on the analogue temperature-rises. 


The conductivity of oxide cathodes. Part 12— 
Influence of strontium ion migration on matrix 


conductivity 
Monograph 4738 
G. H. METSON, M.C., D.SC., PH.D., M.SC., B.SC.(ENG.) 


THE donor element in the oxide matrix is now regarded as strontium 
metal. Its movement in an electric field is considered. It is shown 
experimentally that the donor is positively ionized, that it can be 
chemically isolated by solution in a platinum cathode core, that 
it is mobile in an electric field at temperatures above 550°K, and 
that it is incapable of diffusion in a concentration gradient below 
800° K. Excessive concentration of the positive ion is shown to give 
rise to a dramatic increase in matrix resistivity. It is finally con- 
cluded that there exists an optimum donor concentration at which 
the conductivity of the matrix is at a maximum. 
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Monographs (continued) 


The evaluation of the response of single-valued 
non-linearities to several inputs 

Monograph 474M 

D. P. ATHERTON, B.ENG. 


THE transform method for evaluating the coefficients of the various 
terms in the output autocorrelation function of a non-linearity with 
an input consisting of a sinusoidal signal and Gaussian noise is 
considered. Solutions, all of which involve confluent hypergeometric 
functions, are given for a few analytically defined non-linear 
characteristics. A short table of these functions is also given to 
facilitate computation. A new expression for evaluating the coeffi- 
cients, a double integral involving the non-linear characteristic and 
the moments of the sinusoidal and Gaussian input signals, is 
derived. A graphical method of solution applicable to any single- 
valued non-linearity is given, and a comparison is made with experi- 
mental and theoretical results. Extension of the technique to 
several uncorrelated input signals of any known amplitude proba- 
bility density distribution is shown to be possible. 


An investigation of some waveguide structures for 
the propagation of circular TE modes 

Monograph 476£ 

J. B. DAVIES, M.A., M.SC., PH.D. 


AN analysis is given of various waveguide structures that support 
circular transverse electric modes. These structures are examined 
with a view to their application to mode filters and bends in cir- 
cular low-loss waveguide systems. 

A circular waveguide is examined in which narrow longitudinal 
or circumferential slots are cut in the waveguide wall. Particular 
attention is given to longitudinally slotted guide, in which the 
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PART A. POWER ENGINEERING 
(OCTOBER 1961) 


D. RUDD, B.SC.(ENG.). PAPER 3366S, NOVEMBER 1960 A general theory 
of depreciation of engineering plant May 196] 

Communicated discussion on Properties and theories of the electric arc 
Discussion on Speed-changing induction motors before the Western 
Centre 

PROF. G. H. RAWCLIFFE, M.A., D.SC., and W. FONG, PH.D. PAPER 3487U 
Speed-changing induction motors September 196] 

M. N. JOHN, B.SC. PAPER 3259S, MAY 1960 A general method of digital 
network analysis particularly suitable for use with low-speed computers 
March 1961 

P. P. GUPTA, PH.D., B.SC., and PROF. M. W. HUMPHREY DAVIES, M.SC. 
PAPER 3484S, JANUARY 1961 Digital computers in power-system analysis 
March 1961 


M. DATTA, M.SC.TECH., PH.D. ABSTRACT 3670 Calcutta Branch: 
Chairman’s Address 


J. RUSHTON. PAPER 3645S The fundamental characteristics of pilot- 
wire differential protection systems September 1961 


D. S. FARR, H. C. HALL, M.SC., and A. L. WILLIAMS, PH.D., M.SC. PAPER 
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Ho mode has a lower cut-off frequency than the E;; mode. A mode 
filter is described that transmits only the Ho1, Hi; and H2; modes, 

A circular waveguide, with an outer conducting wall and an 
inner coaxial layer of closely spaced longitudinal conductors, ig 
studied and found capable of supporting an Ho mode of free-space 
wavelength much greater than the outer guide diameter. This guide 
is also found, in principle, to support slow waves of the H;, Ho, .., 
type, at any frequency. 

An analysis is given of a curved circular waveguide with smal] 
longitudinal and circumferential surface reactances that can with 
advantage be varied around the waveguide circumference. Applica- 
tion of this analysis to a waveguide with shallow longitudinal slots 
shows that, for suitable diameter and slot dimensions, the Hy 
mode can be transmitted through a slightly curved guide of any 
length with substantially no mode conversion. Uniform longitudinal 
slots in a curved waveguide will restrict mode conversion, over a 
band of frequencies, to the H;; mode, the conversion being small 
for large bending radius. The proposed application of these small- 
diameter slotted waveguides is to relatively compact bends, with 
bending radius as little as five times the guide diameter. Although 
the wall conduction losses are increased by the slots, and by the 
operation close to cut-off, the over-all loss of a bend should be 
small. 

The longitudinally slotted curved waveguide may be difficult to 
construct, but it appears to provide a means of rapidly negotiating 
bends with little attenuation or contamination of the Ho; mode. 


Mechanical forces in dielectrics 
Monograph 475M 
S. S. HAKIM, PH.D., B.SC. 


WHEN a dielectric is subjected to an electric field, mechanical forces 
will be developed tending to deform the dielectric. A direct calcula- 
tion of these forces is given, using the polarization theory of 
dielectrics, and it is shown that the result agrees with that derived 
from the Helmholtz energy method, the validity of which is proved, 
Only isotropic dielectrics are considered. 


IN THE PROCEEDINGS 


3530U, MARCH 1961 A dynamic model for studying the behaviour of the 
overhead equipment used in electric railway traction June 1961 


N. N. HANCOCK, M.SC.TECH., and P. L. TAYLOR, M.A. PAPER 3539 
FEBRUARY 1961 The place of formal study in the postgraduate training 
of an electrical engineer May 196] 


Discussion on Thermistors, their theory, manufacture and application 
before the Mersey and North Wales Centre 


Discussion on Water-turbine-driven induction generators before the 
Rugby Sub-Centre and the North-Eastern Centre 


Communicated discussion on The influence of consumers’ load/con- 
sumption characteristics on metering practice 


Discussion on Electricity in the manufacture of hydrogen peroxide before 
the North Midland Utilization Group 


PART B. ELECTRONIC AND COMMUNI- 
CATION ENGINEERING (SEPTEMBER 


1961) 
See the Journal for September 1961, p. 566 


PART C. MONOGRAPHS (SEPTEMBER 
1961) 


See the Journal for September 1961, p. 567 
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Obituaries of Honorary Members, Members and Companions only are published in the Journal 


GEORGE GASCOIGNE BLAKE 


George Gascoigne Blake, M.sc., who died on the 16th January 1961 
was born on the 25th February 1885. He was educated privately at 
Richmond Hill School and studied electrical engineering part-time 
at Battersea Polytechnic. 

From the early years of the century he was actively interested in 
the development of wireless and X-rays. For many years he main- 
tained an X-ray plant at Richmond, Surrey, working in conjunction 
with the medical profession. This enterprise enabled him to retire 
while in the early fifties and go to Sydney, where he remained until 
his death. 

His contribution to physics was largely that of the inventor, 
using his knowledge, skill and ingenuity to devise new and improved 
methods of measurement that give the extra place of decimals that 
counts so much in the advancement of knowledge. 

In Sydney he used his wide experience with electronic-valve 
circuits to devise new methods for the measurement of the electric 
properties of electrolytic solutions, eliminating the internal electrodes 
and their disturbing effects. This work, which he continuously 
extended and improved, earned him the M.Sc. degree of the Uni- 
versity of Sydney. Besides this major contribution to physical 
chemistry, he made discoveries in other fields, such as the effect of 
infra-red radiation on the behaviour of phosphors. 

Blake’s scientific work was his hobby and his recreation. He was 
fond of sea-bathing, and in England he played water polo. He 
was generous, charitable and hospitable and enjoyed conversation 
with friends, whom he had many interesting stories to tell of 
contacts with pioneers of radio and X-rays. His wife, Eva, pre- 
deceased him in 1957. 

He joined The Institution as an Associate in 1917 and was 
elected an Associate Member in 1919 and a Member in 1922. 


WILLIAM OSWALD BOWEN 


Maj.-Gen. William Oswald Bowen, C.B., C.B.E., who was born on 
the 16th November 1898 at Llanelly died suddenly on the 14th 
January 1961 at Winchester. He was educated at Llanelly, at the 
Royal Military College, Sandhurst, and at the Royal School of 
Signals, Maresfield, and served with the Indian Army during the 
1914-18 War. In 1929 his intense interest in wireless led him to 
transfer to the Royal Corps of Signals. 

Stationed in Burma at the outbreak of the Second World War, 
he was chief signal officer to the Burma Army during its withdrawal. 
He became C.S.O. 14th Army on its formation and during its 
victorious advance again into Burma under the command of 
Gen. Slim. In these operations he was responsible for the develop- 
ment of the v.h.f. telecommunication network that was such an 
outstanding success. This was the first time in history that com- 
munication for an army (the largest in the world) had been by 
wireless instead of by line. 

In 1951 he was appointed director of signals, the highest post in 
the Royal Corps of Signals, and on retirement he threw himself 
whole-heartedly into organizing Civil Defence in Hampshire as 
county civil-defence officer, a position he was holding at his death. 

He was a very reserved, deep-thinking man with a strong deter- 
mination to get his own way no matter how great the obstacles. 
It was this tenacity of purpose that accounted for his successful 
career as a soldier and later as a civil defence administrator. 
He is survived by his widow, three sons and a daughter. 

He joined The Institution as an Associate Member in 1930 and 
was elected a Member in 1937. He was appointed a Commander 
of the Order of the British Empire in 1945 and a Companion of the 
Bath in 1946. J. M. C. H. 


PETER BLUNT 


Peter Blunt, B.sc.(ENG.), who died suddenly and unexpectedly on 
the 2ist July 1961 in the garden of his home at Wrexham, Denbigh- 
shire, was born on the 14th October 1912. 

He was educated at Kingsbridge Grammar School, at Oakham 
School and at Bridlington School. His technical education was as 
‘full-time student at Wolverhampton Technical College, where he 
obtained the B.Sc.(Eng.) degree of London University and was 
also awarded the Wolverhampton and Staffordshire Technical 
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College senior diploma in mechanical engineering with distinction 
and the advanced diploma in electrical engineering with distinction. 

He served an apprenticeship with the Electric Construction Co., 
Wolverhampton, and in 1933 became assistant test-bed engineer 
with the company. He joined the supply industry in 1934 as 
assistant mains engineer with the Leicestershire and Warwickshire 
Electric Power Co., Hinckley. In 1937 he joined the Mid-Lincolnshire 
Electric Supply Co., Grantham, as an engineering assistant and in 
1944 was appointed distribution assistant with the Newport (Mon.) 
Corporation electricity department. 

In 1946 he joined the Wolverhampton Corporation electricity 
department as mains engineer, which was his position at vesting 
day, when his undertaking became part of the Midlands Electricity 
Board. He was then appointed senior assistant engineer (planning) 
at the Board headquarters and left in 1951 to go to North Wales 
as deputy sub-area engineer to No. 4 Sub-Area of M.A.N.W.E.B. 
In 1954 he was appointed sub-area engineer, the position he held 
at his death. 

His excellent background training and his very real technical 
ability were given full scope over the years he was sub-area 
engineer in North Wales. His capacity developed with his years, 
and to one who had worked closely with him it seemed that his 
elevation to one of the senior posts in the supply industry was just 
awaiting the moment. In time of trouble he was ‘unflappable’, and 
the demands of the work always had first call on his time. He 
had a quiet but determined manner, and his obvious sincerity 
endeared him to staff at all levels in works meetings as well as 
day by day on the job. He could be a master of understatement and 
had a most delightful sense of humour. He is survived by his widow, 
two sons and a daughter. 

He joined The Institution as an Associate Member in 1939 and 
was elected a Member in 1952. R. N. P. 


FRANK BYRNE 


Less than two months after he had retired from the Central 
Electricity Generating Board, Frank Byrne died suddenly on the 
17th June 1961. He was born on the 28th April 1896 and was 
educated at Cheetham Central School and part-time at Manchester 
College of Technology, where he obtained the associateship in 1922 
while apprenticed to Ferranti Ltd. He later worked with the Salford 
and Bury electricity departments and Mather and Platt, Man- 
chester. He joined the staff of the South East England Area of the 
Central Electricity Board in 1930 and was responsible for the 
meter section of the technical department, during which time he 
became an acknowledged authority on metering and read a paper 
before The Institution in 1948 entitled ‘A survey of metering 
practice on the British Grid system’. He joined the headquarters of 
the British Electricity Authority in 1950 as their metering specialist, 
which position he held until his retirement. He took an active part 
in technical committee work of various organizations on his subject. 

He had an outstanding record in the First World War with the 
42nd (East Lancashire Territorial) Division, Royal Field Artillery, 
and saw action in the Gallipoli and Sinai Desert campaigns and on 
the Western Front. He was invalided home with mustard-gas 
poisoning for a while but later came back into service as a fighter 
pilot in the Royal Air Force until the end of the war. 

He was quite an expert at law and advanced photography, com- 
posed excellent letters, had a keen sense of humour and was well 
liked by his colleagues. He did much to press forward the case for 
a better appreciation of the meter engineer and never lost an 
opportunity of demonstrating the important part that metering 
plays in the successful operation of a supply undertaking. He is 
survived by his widow. 

He joined The Institution as a Student in 1921 and was elected 
a Graduate in 1928, an Associate Member in 1931 and a Member 
in 1951. w. Cc. 


GEORGE OWEN DONOVAN 


The death occurred at Leamington Spa on the 6th July 1961 of 
George Owen Donovan at the age of 91. 

Like his father, who died in the service of The Electrical Review 
in 1892, he spent the whole of his life in the electrical industry. 
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At an early age he was employed by the Jablochkoff Electric Light 
Co., London, and while there assisted in the installation of the 
illuminations for Queen Victoria’s Jubilee in 1887. 

After periods with Blakey, Emmott and Co., Halifax, with 
Crompton and Co., with Newington Priddle and Co. and with 
Mr. A. W. Schater, he was appointed assistant works manager in 
1896 of Verity’s Ltd., Birmingham, later becoming works manager. 

In 1906, he founded the firm of Donovan and Co., Birmingham, 
in which he was joined by his brother Walter. The firm was later 
incorporated as The Donovan Electrical Co. Ltd. 

He was a founder member of the Electrical Wholesalers’ Federa- 
tion, of which he was a past-president, and was one of the early 
members of the Birmingham Electric Club, being president in 1910. 
He was also the club’s senior honorary life vice-president. He was 
an active Freemason. 

He is survived by three sons, two connected with the company 
as chairman and director and secretary and the other an ortho- 
paedic surgeon in Birmingham. 

He joined The Institution as a Member in 1903. He served on 


the South Midland Centre Committee from 1940 to 1943. 
F. N. D. 


FRED GILBERTHORPE 


Fred Gilberthorpe who died on the 25th December 1960 was born 
at Mexborough on the 25th November 1885. 

He was educated at Pitsmoor College, Sheffield, and apprenticed 
to the Walsall Electrical Co. Following a short period on electrical 
contracting work with his father, he joined Cammell, Laird and 
Co. in 1906 as an improver and electrical fitter in the electrical 
generation, power and lighting department. Later he was appointed 
assistant to the chief of the electrical test department and finally 
head of that department in 1918. During this period he studied 
part-time at the University of Sheffield, gaining the associateship 
in engineering in 1919. 

In 1920 he joined Kayser, Ellison and Co., Sheffield, as chief 
electrical engineer, a position he held until he retired in 1956. 

He took an active part in everything electrical, especially radio 
and television, which, together with photography and a keen 
interest in music, filled most of his leisure time. He was always 
ready to give advice and assistance, and there are many who will 
treasure his memory as a man of great sincerity and sound judgment. 

He is survived by his widow and a daughter. 

He joined The Institution as an Associate Member in 1919 and was 
elected a Member in 1943. He served on the Sheffield Sub-Centre 
Committee from 1926 to 1929, from 1931 to 1937 and in 1943-44, 
being Chairman in 1935-36, and on the North Midland Centre 
Committee in 1934-35. F. H. 


LESLIE LANCELOT LANGTON 


Leslie Lancelot Langton who died on the 24th February 1961 as a 
result of a motor-car accident in Southern Rhodesia was born on 
the 9th October 1910. He was educated at Eltham College and 
studied electrical engineering privately. 

Following employment with Siemens Bros., Woolwich, he joined 
Oliver Pell Control, Woolwich, as development engineer for ten 
years. In 1940 he became instrument engineer with H. W. Sullivan 
Ltd., New Cross, and in 1943 chief instrument engineer with 
Scientific Acoustics Ltd., Earls Court. He joined British Insulated 
Cables Ltd. in 1944 as a sales engineer. In 1949 he was transferred 
to the oversea organization of BICC and two years later went to 
Southern Rhodesia as resident representative for the company. 

He had previously specialized in electronics, but with BICC 
he interested himself in power-factor correction by the use of static 
capacitors and quickly made himself an expert on the subject. In 
particular, he devoted special study to the use of capacitor banks 
in series with transmission lines. He collaborated closely with 
engineers of the Electricity Supply Commission of Southern 
Rhodesia in the design of several installations incorporating this 
technique. During his time in Africa he travelled widely and gave 
many talks to groups of engineers on the applications of capacitors. 
He made a number of contributions to electrical publications. 

He joined The Institution as an Associate Member in 1943 and 
was elected a Member in 1956. D. C. F. 


REGINALD KEBLE MORCOM 


Lt.-Col. Reginald Keble Morcom, c.B.E., M.A., who died on the 
5th May 1961 was born at Madron, Cornwall, on the 23rd April 
1877. He was educated at Marlborough and at Trinity College, 


Cambridge. A son of the co-founder, he joined Belliss and Morcom 
Ltd. in 1899, having served an apprenticeship with G. E. Belligs 
and Co. and with Siemens Bros., was elected to the board in 1994 
and became chairman in 1938, in which capacity he served cop. 
tinuously until his retirement in 1959. He was also chairman of 
W. Sisson and Co. and British Arca Regulators Ltd. 

Other appointments in his career included: vice-president of the 
British Electrical and Allied Manufacturers’ Association and of the 
Federation of British Industries, chairman of Daniel Adamson 
and Co., director of Lloyds Bank Ltd. and of the Iron Trades 
Employers’ Insurance Association, and member of Birmingham City 
Council, of the British Mission to Sophia, of the British Economic 
Mission to the Far East and of the British Oversea Trade Advisory 
Council. 

In the First World War he served in Gallipoli and Salonica and 
was mentioned in despatches. He was appointed a Commander of 
the Order of the British Empire in 1921. 

He was a great reader, a crossword enthusiast and a keep 
numismatist. He was very interested in gardening and fishing, 
He was predeceased by his wife in 1941. 

He joined The Institution as an Associate Member in 1903 and 
was elected a Member in 1907. He served as a Member of Council 
from 1910 to 1913 and from 1928 to 1933, being a vice-president 
from 1930 to 1933, and on the Birmingham Local Section Com. 
mittee from 1904 to 1914, being chairman in 1909-10. His paper 
written jointly with D. K. Morris entitled ‘Artificial load for testing 
electrical generators’ was published in the Journal in 1908. He was 
a member of The Institutions of Mechanical and Civil Engineers 
and of the Royal Institution of Naval Architects. W. B.G, 


PETER JOHNSTON RYLE 


Peter Johnston Ryle, B.sc.(ENG.), who died suddenly on the 
20th May 1961 was born on the 20th March 1895. He was educated 
at Brighton College, Brighton Municipal Technical College and 
University College London, where he took a degree in electrical 
engineering in 1914 at the age of 19. 

He joined the University and Public School Battalion of the 
Royal Fusiliers at the outbreak of the First World War and spent 
17 months with his unit in France from 1915 to 1917, when he 
took a commission in the Royal Garrison Artillery, and then 
served a further 16 months in France, being demobilized in 1918 
with the rank of captain after being mentioned in despatches. 

In 1919 he began a three-year student-apprenticeship course with 
the Metropolitan-Vickers Co. and followed this in 1922 and 1923 
with a summer-vacation course at Grenoble University in hydro- 
electric engineering and six months’ technical work with the Twiss 
Electric Transmission Co. on the design of overhead lines. In 1923 
he joined the British Electric Transformer Co. as senior draughts 
man and, finally, in 1924 joined Merz and McLeilan, with whom 
he remained until his retirement in 1960. 

In 1927 he became departmental chief of the overhead trans- 
mission department, in which position he continued until his 
retirement, establishing a national and indeed international 
standing in his chosen work. He contributed numerous papers to 
the International Conference on Large Electric Systems (C.I.G.R.E) 
and was a member of many committees of the C.I.G.R.E., of the 
Electrical Research Association and of the British Standards 
Institution. He was a member of the Code of Practice Committee 
on Overhead Power Lines. 

An excellent mathematician, in private life his principal hobby 
was astronomy. He was a cheerful and witty personality, and his 
passing is much regretted by his large circle of friends. He is 
survived by his widow, two sons and a daughter. 

He joined The Institution as a Student in 1913 and was elected 
a Graduate in 1926, an Associate Member in 1929 and a Membet 
in 1937. He served as chairman of the North-Eastern Centre in 
1950-51 and of the Supply Section in 1956-57. F.C. W. 


HAROLD PRINCE 


Col. Harold Prince who was born on the 3rd November 1911 died 
on the 19th June 1961. He was educated at Malvern College and 
at the Royal Military Academy, Woolwich, and was commissi 
in the Royal Signals in 1931. F 
Before the Second World War he served in India and saw active 
service on the North-West Frontier in the Waziristan operations 
of 1939. During this period he was highly commended for his work 
in connection with the restoration of communication in Quetta 
after the great earthquake of 1935. 
He returned to England shortly before the outbreak of war t0 
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join the small band of officers selected to introduce radar equip- 
ment to the army side of air defence. Until 1943 he held various 
appointments in connection with this work and made a substantial 
contribution to the successful employment of radar equipment by 
the army. In 1943 he took command of the Lines of Communica- 
tions Signals Unit that provided the backbone of communication 
for Montgomery’s army on the Normandy beaches and during the 
subsequent advance into Belgium. 

Towards the end of the war he was employed on similar higher- 
echelon army communication duties in the Far Eastern theatre. 
He returned to England when the war was over to take up a general 
staff appointment in the War Office. This was followed by six 
years’ staff work connected with the research and development 
side of equipment for army signals. 

After a three-year reversion to general duty in the United 
Kingdom, he was posted to command the unit responsible for 
fixed communication in Cyprus. Here he earned high commenda- 
tion for the efficient maintenance of communication throughout 
the period of the emergency. His last appointment before his 
untimely death was as Staff Col., Royal Signals, Eastern Command. 
He had a very pleasant personality and a tactful and deferential 
manner, which made him a most popular officer with both his 
seniors and those under his command. His sound engineering 
knowledge covered a very wide field, and he assiduously kept 
himself up to date in all techniques associated with military com- 
munication and electronics. He contributed a number of papers 
to the Royal Signals Journal. 

His main relaxation was sailing, and he did much to encourage 
military sailing clubs where opportunity offered. He is survived by 
his widow, a son, and three daughters. 

He joined The Institution as an Associate in 1943 and was 
elected an Associate Member in 1957 and a Member in 1961. 

E. J. H. M. 


ALEXANDER WALLACE SPROULL 


Maj.-Gen. Alexander Wallace Sproull, c.B., C.B.E., B.SC., who died 
on the 12th March 1961 was born on the 24th December 1892. 
He was educated at St. Lawrence College, Ramsgate, and received 
his electrical engineering education at City and Guilds Engineering 
College, where he obtained the B.Sc. degree and associateship of 
the Institute. 

He joined the Royal Engineers in 1914 and was given a regular 
commission subsequent to service in the British Expeditionary 
Force in France in the 1914-18 War. In 1919 he was appointed 
staff captain in the War Office for electrical and mechanical duties. 
Efforts were made to make barracks habitable, and his drive soon 
led to electric light in all barracks and the enlargement of War 
Department power stations at Aldershot, Tidworth and Ratfyn. 
His next appointment was as assistant inspector of R.E. stores. 

After oversea service at Singapore, he returned to the War 
Office as deputy assistant director of fortifications and works, 
which included work in connection with the modernization of 
coastal defences and bridging, involving drawing up specifications 
and inspection of work and on completion. He became deputy chief 
inspector of engineer and signals stores at Woolwich in 1937 and 
chief inspector in 1940, the headquarters having moved to Chisle- 
hurst, Kent. His previous experience was invaluable in the pre- 
paration of specifications; he was adamant in arranging to test 
every Bailey-bridge panel that was welded work, and many 
failures were detected. He also inspected the concrete structures for 
the Normandy artificial harbour and unusual requirements such as 
bulk petrol storage, petrol pipelines and pumps. He was an 
inspiring worker and full of common sense. He was later appointed 
a director-general in the Ministry of Supply. He was appointed a 
Companion of the Bath in 1947. 

Although very strict in dealing with inefficiency and laziness and 
quick to assess defects in character in any respect likely to cause 
falling below the high standards that he set for all, including 
himself, he backed up those who supported him well and loyally 
to the hilt and was very much liked and admired by his staff, as 
well as by his colleagues. 

His main hobby was rifle shooting, but he played a little golf. 
He 's survived by a most devoted widow and with her took a very 
keen interest in his home and garden. They were both interested, 
too, in travelling abroad and in recent years took many interesting 
= by car or cruising in Western Europe and the Mediter- 

n. 

He joined The Institution as an Associate Member in 1936 and 
was elected a Member in 1939. He was appointed a Commander 
of the Order of the British Empire in 1944. W. C. H. P. 
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CHARLES EDWARD SQUIRE 


Charles Edward Squire who was born in Newcastle on the 12th 
April 1874 died on the 6th May 1961. He was educated at Gateshead 
School and at Victoria College, Bingen, Germany, and was appren- 
ticed to Ernest Scott and Mountain Ltd., Newcastle upon Tyne. 
He joined Blackpool Corporation in 1895, becoming assistant 
engineer in 1896. In 1899 he went to British Insulated and Helsby 
Cables Ltd., Prescot, as outside superintendent, doing work for the 
Mersey Railway Co. and on the Liverpool overhead line. In 1903 he 
joined British Westinghouse Co. for seven months. 

He went to the Underground Electric Railways Co. of London 
in 1904 as mains superintendent and under Mr. Chapman installed 
some 400 miles of 11kV cable, including the 64-cable ductway from 
the newly constructed Lots Road generating station to the District 
Railway, Earls Court. Some of the cables he installed in the early 
days are still in service, and standing to his credit and still in useful 
service throughout the Underground are the cable-ways that can 
be seen on the tunnel walls. 

One of his characteristics was his extreme desire for orderliness, 
and one of the first cable specifications in existence was the one 
he drew up in the early days of the Underground. He served on 
many cable committees and took a keen interest in the early work 
carried out by the Electrical Research Association on cable heating. 
Much of the information was derived from the 64-cable-way 
mentioned above. 

He was a keen golfer and a founder member of the Wyke Golf 
Club. His other main recreation was music, and he and his wife 
regularly attended concerts. He retired from London Transport in 
1939 and went to live at Worthing, where he was an active member 
of the Association of Retired Engineers, which allowed him to 
continue his keen interest in all technical problems. 

In the early twenties he was a slightly built, sprightly figure, 
dressed in grey suit, grey coat, grey tie, black bowler-hat and 
umbrella, taking a lively interest in all around him. Two years ago 
the picture was identical—a study in grey—although the sprightli- 
ness was not quite so pronounced and his upright figure had 
given way to a slight stoop. His wife predeceased him. 

He joined The Institution as an Associate Member in 1903 and 
was elected a Member in 1933. 7. 8. P. 


SIR WILLIAM WALKER 


Sir William Walker, LL.p., J.p., died at his home in Cumberland 
on the 13th March 1961 at the age of 93. He had retired from 
public life less than 18 months earlier. 

He was educated at Farnworth Grammar School, and after 
technical training at Bolton, Farnworth and Manchester he joined 
Henry Simon Ltd., Cheadle Heath, of which he later became a 
director. 

In 1909 he joined Manchester City Council. He took an active 
interest in the technical activities of the council, notably in con- 
nection with the water and electricity undertakings. He was chair- 
man of the waterworks committee for three years, during which 
time he laid the foundation stone of the Hawswater dam. His main 
interest was, however, the electricity committee, on which he 
served from 1909 to nationalization, being chairman for six years. 
He was Lord Mayor of Manchester in 1932-33 and a member of 
the council for 50 years. 

He early became interested in Whitley councils. He played a 
great part in establishing the negotiating machinery for the elec- 
tricity supply industry, serving as chairman of the various joint 
committees. The national scale of salaries for chief engineers was 
known as the ‘Walker scale’. In 1926 he was appointed a member 
of the newly formed Central Electricity Board, and on nationaliza- 
tion he came from partial retirement to join the British Electricity 
Authority. He was a past-president of the Incorporated Municipal 
Electrical Association, of the Electrical Research Association and 
of the Electrical Development Association. 

In 1945 he was knighted for distinguished public service. A 
member of the Manchester University Council, he received the 
honorary degree of LI.D. in 1952. 

He travelled widely, often as the only passenger on a cargo boat. 
Walking in fell-country, and the wild life of the countryside, were 
lifelong interests, though walking was restricted in later years by 
a foot injury. His wife predeceased him in 1945, and he is survived 
by his elder daughter. 

He joined The Institution as an Associate in 1904 and was elected 
an Associate Member in 1912 and a Member in 1921. He served as 
vice-chairman of the North-Western Centre from 1918 to 1921 and 
was chairman in 1921-22. He was a Member of The Institution of 
Mechanical Engineers. H. G. B. 
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SOME RECENT BOOKS 





ELECTRONIC PROCESSES IN SOLIDS 


P. R. AIGRAIN, R. J. COELHO and 
G. ASCARELLI 


JOHN WILEY. 1960. 67PP. 32S. 


THIS is based on a series of lectures given by Dr. Aigrain 
some four years ago. The other two authors have extended 
and revised the material. It has as its main object the 
presentation of the physical background that is needed for 

the study of electronic conduction phenomena in crystals. 
To cover so much ground in 67 pp. is quite an achievement, 
and it has meant that the authors are seldom able to lead 
the reader gently into the topics dealt with. Consequently, 
the reader must keep his mathematical tools in good order 
and his wits about him. The volume is said to be intended 
for those with a background in calculus and wave mechanics, 
but this perhaps understates the demands made on the 
reader. Many electrical engineers will find it difficult, but 
those able to study it with care will probably benefit to an 
extent out of all proportion to the modest length of the book. 
E. H. COOKE-YARBOROUGH 


MICROWAVE FERRITES 
P. J. B. CLARRICOATS 
CHAPMAN AND HALL. 1961. 260PP. £2 IOS. 


THE aim of the volume is ‘to provide the microwave engineer 
first with an introduction to the microwave properties of 
ferrites, then with a treatment of the theory and principles 
underlying the operation and design of specific waveguide 
components employing ferrites’. 

It opens with a chapter discussing the general properties 
of ferrites, including preparation: this is a very comprehensive 
account, occupying less than 30pp. Two subsequent sections 
deal with the theory of ferrites. The presentation is clear, 
but many engineers will find difficulty in following it in detail, 
because of the large amount of mathematics; also, for com- 
plete understanding of many of the formulae discussed, more 
than just an elementary knowledge of quantum theory is 
required. The chapter on propagation in ferrite-loaded wave- 
guides is largest (100pp.) and forms a good survey of pub- 
lished information; but, clearly, the reader must possess a 
good knowledge of mathematics to make full use of the 
information. 

Of greatest interest to a microwave engineer are data on 
the design of components using ferrites. The section dealing 
with this aspect, however, is only about 60pp. long. The only 
components discussed are isolators, circulators and com- 
ponents employing variable applied magnetic fields. Com- 
ponents such as ferrite mixers, parametric devices, harmonic 
generators, etc. are not mentioned. This is a substantial 
omission, and yet there is no lack of published results in the 
literature. Apart from this, there are no serious omissions. 
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The presentation is very good indeed; there is an abun- 
dance of illustrations and there are remarkably few misprints, 
The text is well referenced throughout; however, there are 
a few mistakes. There is a subject index, but an author index 
would be an added advantage. 

The book is a valuable contribution, but it is likely to be 
of more use to a physicist than to a design engineer. 

A. E. KARBOWIAK 


STATISTICAL THEORY OF COMMUNICATION 


¥. W. LEE 
JOHN WILEY. 1960. 509 PP. £6 I4S. 


LECTURES ON COMMUNICATION SYSTEM 
THEORY 


E. J. BAGHDADY (Editor) 
McGRAW-HILL. I961. 617 PP. £4 I7S. 


‘STATISTICAL theory of communication’ is based on Prof. 
Lee’s graduate lectures to electrical engineering students at 
the Massachusetts Institute of Technology. 

It is founded on the fundamental idea that a more refined 
theory of communication requires the signal to be treated as 
a random process, as opposed to the more limited concepts 
of classical Fourier analysis. This has led to a theory of 
correlation concerned with the detection of weak signals in 
noise and statistical filtering, and a theory of information 
related to the quantitative definition of the fundamental 
concepts concerned with the production, transmission and 
reception of information. The book owes much to the classic 
work of Prof. Norbert Wiener on the generalized harmonic 
analysis of random processes and the theory of statistical 
filtering. 

The practical significance of the powerful mathematical 
tools described by Prof. Lee is evinced, for example, by their 
successful application to the detection and extraction of infor- 
mation from the extraordinarily weak radio signals received 
from space probes at distances of many millions of miles 
and radio-wave echoes from planets as far distant as Venus. 

The treatment of the subject is lucid, compact and well 
adapted to teaching purposes; it is valuable also because it 
provides a useful bridge between the mathematician and the 
engineer. 

‘Lectures on communication system theory’ is based on 
material presented at the M.I.T. in 1959 to practising com- 
munication engineers. As in most such compilations by 4 
variety of authors, there is a certain lack of uniformity of 
style and some overlap of material, in contrast with Prof. 
Lee’s well organized work. The scope is: (a) the mathematical 
representation of signals and disturbances; (b) the charac 
teristics of transmission channels, the propagation medium 
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being treated as an integral part of the system; (c) techniques 
for combating disturbances, e.g. noise and selective fading, 
introduced by the propagation medium: these techniques 
include the use of diversity, optimum designs of filter, pulse- 
code modulation, transmitter-receiver feedback, and low- 
noise receivers; and (d) the application of the foregoing to 
the design of practical communication systems. 

A wealth of material, both theoretical and practical, is 
presented that hitherto has been available only in the form 
of separate papers or reports, sometimes unpublished. 
Furthermore, the book is concerned with the rapidly 
advancing frontier of highly important developments in the 
field of communication. For these reasons it will be welcomed 
by practising communication engineers, especially those 
concerned with the design of highly sophisticated micro- 
wave communication and radar systems with maximum 
range and reliability in adverse propagation conditions. 

W. J. BRAY 


DESIGN FUNDAMENTALS OF ANALOG 
COMPUTER COMPONENTS 


R. Ma. HOWE 
NEW YORK: VAN NOSTRAND. I961. 268 PP. £2 16s. 6D. 


THE author does not set out to give an exhaustive account 
of analogue-computer circuits and components but attempts 
the less ambitious task of describing those techniques and 
circuits that are employed in various commercially available 
machines of American origin. Introductory chapters are con- 
cerned with general considerations (patchboards, set-up and 
control methods, and problem check circuits) and with the 
nature and effect of component errors. Further sections deal 
with the techniques, design problems, and numerous practical 
circuits of commercial equipments for d.c. operational 
amplifiers, multipliers (servo, time-division, and diode square- 
law), function generators (tapped-pot, resolver, and biased 
diodes), recorders, noise generators, and time-delay simu- 
lators. A final chapter gives illustrations of manufactured 
components and computers for which the circuits have been 
described in previous chapters. 

It is of interest to note that, in the quite representative 
range of commercial machines considered, the actual circuit 
techniques employed are found to be largely the same, often 
representing the best choice when taking into account (in 
addition to accuracy, reliability and performance) the cost 
and complexity of the particular circuit. Some repetition is 
inevitable in presenting the various manufacturers’ versions 
of circuits that employ the same basic technique, but this 
does not detract from the value of the work. By restricting 
the content to deal only with those techniques most com- 
monly employed, the author is successful in providing a book 
that gives a very good, solid, practical understanding of the 
modern analogue machine. 

The book is recommended especially to engineers involved 
in the maintenance of analogue-computer installations; many 
users of analogue machines also should benefit from the 
Practical knowledge available. M. J. SOMERVILLE 
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INTRODUCTORY SYSTEM ANALYSIS 


W. A. LYNCH and J. G. TRUXAL 
McGRAWGCHILL. 1961. 445 PP. £2 18s. 


1T has always been difficult to decide what aspects of electrical 
engineering should be taught to mechanical engineering 
students, the normal work on electrical circuit analysis and 
electrical machines being usually accepted without enthusiasm. 
The authors suggest that mechanical engineers should be 
trained in those techniques that will be of use to them in 
the solution of mechanical engineering problems, and in this 
book they offer a suitable course of study giving a detailed 
treatment of the methods of solution of mechanical systems 
by means of electrical analogues. 

The first two chapters deal with the properties of signals, 
and the third chapter fully explains the technique of solution 
of mechanical problems by means of analytical models. The 
next three chapters give a full treatment of the transient and 
steady-state response of electrical networks, with later 
emphasis on the transfer function and the use of S-plane 
geometry. It is assumed that the reader has initially only an 
elementary knowledge of calculus. The last two chapters deal 
with the principles of analogue simulation and the use of 
analogue computers, a noteworthy feature being the very 
clear explanation of the use of signal-flow graphs. The 
reasoning is supported throughout by well chosen worked 
examples, and a wide variety of problems is included at the 
end of each chapter. 

The authors of this work really know their topic; it is an 
excellent book for those wishing to familiarize themselves 
with the principles of analogue computation, and will appeal 
to both electrical and mechanical engineers. Teachers of the 
subject will find this a useful textbook. F. C. WIDDIS 


INTRODUCTION TO THE DYNAMICS OF 
AUTOMATIC REGULATING OF ELECTRICAL 
MACHINES 


M. V. MEEROV 
BUTTERWORTHS. I961. 411 PP. £5 


THIS is a comprehensive textbook on the theory of automatic 
control applied to electrical machines. Chapters 1 and 2 
present the differential equations of the d.c. generator, 
synchronous generator and d.c. motor, and of rotary, mag- 
netic and electronic amplifiers. Chapters 3-11 deal with 
continuous linear control theory, starting with the Laplace 
transformation and finishing with an exhaustive discussion 
of the effect on system response of a p7/(1 + pT) stabilizing 
feedback around various combinations of forward lags. 

Chapter 12 is devoted to synthesis, again using this one 
type of feedback, with examples showing the attainment of 
performance specifications in the frequency and time domains. 
Chapter 13 deals with sampling systems; the z-transform 
method appears here in an unfamiliar notation. Finally, 
chapters 14-17 are concerned with non-linear systems, which 
are treated by the phase-plane and harmonic-balance (des- 
cribing function) techniques. 
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Some recent books (continued) 


The book is unlikely to appeal to students on account of 
its price and lack of exercises; moreover it is unsuitable as 
an introduction because it does not tie up easily with non- 
Russian work. To those acquainted with control theory, 
however, it can be recommended, and it affords some 
interesting comparisons: for example, stability is investigated 
mainly by algebraic methods, making use of the ‘D-partition’ 
method of computing all complex values of some parameter 
—usually loop gain—that yield pure imaginary closed-loop 
poles; Bode plots are absent, Nyquist diagrams are rare, and 
no mention is made of root-locus techniques. 

The exposition is everywhere clear and logical, aided by 
J. S. Shapiro’s excellent translation. The format is good, and 


there is an adequate index. N. REAM 
THE RADIO NOISE SPECTRUM 

D. H. MENZEL (Editor) 

CAMBRIDGE, MASS.: HARVARD UNIVERSITY PRESS. LONDON: 


OXFORD UNIVERSITY PRESS. 1960. 183 PP. £3 


THE book contains 13 chapters, each of which is based on 
a lecture given at a conference on radio noise at Harvard 
College Observatory on the 22nd April 1958. The conference 
and some of the work reported were sponsored by American 
Defence Departments. 

The topics range from extra-low-frequency disturbances 
to very-high-frequency noise at 1420Mc/s due to hydrogen 
atoms in the galaxy. 

The title must be read in the most general sense, for noise 
due to meteors, aurorae, the sun and planets, thunderstorms 
and ionospheric currents and man-made noise are discussed. 
There is relatively little, other than one chapter, on cosmic 
radio noise. This describes the mapping and standardization 
of the intensity of general cosmic noise for different areas of 
the sky and methods of computing it for various frequencies 
and aerial arrays. 

All the chapters are very specialized and deal usually with 
limited aspects of the latest work and opinions in the areas 
covered. Some have introductory sections that go far towards 
putting the later sections into perspective. However, the 
volume is one that brings many widely separated specialist 
fields together rather than one that surveys present knowledge 
and applications in these fields. C. S. BULL 


MODERN NUCLEAR TECHNOLOGY 


M. M. MILLS, A. T. BIEHL and R. MAINHARDT 
(Editors) 


McGRAW-HILL. 1960. £3 14S. 

THE title of this book may prove confusing, as it is not for 
nuclear technologists. The subsidiary title gives a clearer 
indication of its scope, namely ‘A survey for industry and 
business’. In fact, the purpose, as explained in the preface, 
is ‘to present on a management level the fundamentals of 
nuclear engineering’, and the text is directed only to managers 
requiring some introduction to nuclear technology. 


336 PP. 
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Annual additions Mw (electric) 


The main material is compiled from a series of lectures 
by different authors, given under an engineering extension 
programme of the University of California, Berkeley, ang 
suffers, perhaps inevitably for this reason, from a degree of 
redundancy and lack of continuity; though this has beep 
minimized by careful editing. 
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The field covered is extremely wide, including a chapter 
on computers, another on the medical aspects of radiation, 
and even some ten pages devoted to the organization of the 
Atomic Energy Commission. In spite of this, each aspect of 
the developments leading to the production of nuclear power 
is carefully covered as far as possible in a volume of under 
350pp. The ability of the various authors combined with 
editorial skill have produced a surprisingly comprehensive 
and readable work, readily understood by those with tech- 
nical knowledge in other fields. 

The volume is well produced, clearly printed and satis- 
factorily illustrated. A good glossary of technical terms is 
included at the end which is particularly appropriate in view 
of the readers aimed at and to whom the book may be 
recommended. F. H. DICKINSON 


FIELD THEORY FOR ENGINEERS 


P. MOON and D. E. SPENCER 
530 PP. 


£4 16s. 


MATHEMATICALLY-inclined engineers will find in this book a 
helpful work on the application of field theory—electric, 
magnetic, thermal, diffusive and gravitational. The method 
depends on the representation of the field boundaries by 
means of suitable co-ordinates, and a major contribution 
here is the transformation of the Laplace and cognate 
equations out of the Cartesian into several other co-ordinate 
systems that can more readily apply to engineering structures. 
These are circular-, elliptical- and parabolic-cylindrical 
(adaptable, for example, to cables of variously shaped 
sections); spherical (capacitors and cavities); prolate- and 
oblate-spherical (earth electrodes and bushing insulators); 


NEW YORK: VAN NOSTRAND. I96I. 
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and various bipolar systems (parallel conductors, toroids and 
sphere-gaps). The work is extended to Poissonian and dif- 
fusion cases, and to the electromagnetic field. 

The text is freely illustrated, and each chapter has a col- 
lection of problems (but no answers) indicating the usefulness 
of the treatment. Although a brief discussion is given on 
experimental field-plotting and on relaxation methods, the 
book’s main aim is to demonstrate the powerful technique 
of the separation of variables. The text calls continuously 
for mathematical manipulation, but the level is not beyond 
that of a graduate engineer who has had instruction (and has 
retained it) in three-dimensional geometrics. M. G. SAY 


ADAPTIVE CONTROL SYSTEMS 


E. MISHKIN and L. BRAUN, Jun. (Editors) 
533 PP. £6 8s. 


ANOTHER book in the 500 pp.-plus class! New material esti- 
mated at 150pp.; efficiency thus less than 30°. Proposed 
subtitle ‘A review of systems research and lectures at 
Brooklyn Polytechnic Institute’. 

It would be easier to be generous if the coverage of the 
text had clearly been defined within Brooklyn’s boundary. 
Instead it seeps out into the surrounding country, but is 
completely inhibited by the prospect of a sea voyage! 
Important work on adaptive control has been going on in 
both Europe and the Soviet Union; and, since the best of 
this work has been on a basis different from that considered 
in this volume, it is a pity that a pretence is made of a com- 
prehensive coverage of material. In justice to American 
workers (U.S. and Canadian), one should add the comment 
that much interesting work published there is no more suc- 
cessful in registering with the present authors than the work 
from abroad. 

Having had one’s grumble, one can confess that the book 
is interesting to dip into and contains a number of neat 
reviews of standard stuff (s.s.), although one still questions 
whether they ought to be there. An introductory chapter on 
the concept of adaptive control brings forth a pearl of wisdom: 
‘An adaptive system is any physical system which has been 
designed with an adaptive viewpoint’. There follows a 30 pp. 
review of signal-flow graphs (s.s.); a section on the identi- 
fication of process dynamics turns out to be block-diagram 
delineation (s.s.). The fourth chapter is the first of the new 
material, entitled ‘Some unusual design problems’, and is 
concerned with what are known in the United States as 
‘passive adaptive systems’, i.e. systems stiffened against 
parameter changes by the use of tight feedback loops. There 
is a section on sampled-data systems (s.s.) and three chapters 
on non-linear analysis (s.s.). 

At about p. 300 we arrive at the material on adaptive 
control. A section on automatic process identification presents 
4 method that is in effect the use of the super-regenerative 
principle for this purpose. This involves the use of a system 
that is unstable but whose action is quenched before disaster. 
Plant managers may be excused for regarding the method 
with some reserve. 

A chapter on computer-controlled adaptive-control systems 


McGRAW-HILL. 1961. 
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is a review of X’s method, where X is respectively Kalman, 
Corbin, Staffin, Merriam, Braun, Mishkin; the editors, with 
becoming modesty, placing themselves last. This list is a very 
curious one. The Kalman method referred to is an old one; 
consequently Merriam’s method is an interloper here, being 
quite different in kind to the others. The explanation of the 
method is poor, so one doubts whether the authors have 
understood it. They claim the method is signal-adaptive oaly, 
which confirms some misunderstanding of the power of the 
method. This is a pity, since Merriam’s method is one of the 
most promising of the new-style approaches to adaptive 
control. 

Finally, in a chapter on selected topics, we have a review 
of X theory, where X is game, decision, queuing (s.s.). In the 
last three pages we have a brief comment on multistage 
decision theory, which if introduced earlier could have led 
to a proper appreciation of Merriam’s method. 

In conclusion, one cannot disguise some disappointment 
with the volume, which purports to be the first available 
survey in book form of the adaptive-control field but in fact 
turns out to be parochial. J. H. WESTCOTT 


MODERN PHYSICS FOR THE ENGINEER 


L. N. RIDENOUR and W. A. NIERENBERG 
(Editors) 


McGRAW-HILL. 1961. £3 14S. 

IN spite of its title, this is not a textbook. It consists of a 
series of lectures by some 16 physicists, organized by the 
University of California Extension Division. 

The topics are intensely interesting. One learns about all 
kinds of things, from anti-particles to the sources of cosmic 
radio disturbance. One can pick up intriguing information 
about superconductivity or about the origin of the elements 
and the fate of stars. On the way one may gather bits of the 
jargon of the quantum physicist. All this is excellent. The 
book may be warmly recommended to any engineer who 
wants to look into the modern physicist’s workshop. 

But a reader who is an engineer and not a ‘modern 
physicist’ will soon be forced, on reading these lectures, to 
appreciate that a wide gap exists between the sort of 
engineering that links with classical physics and the newer 
parts of engineering that link with ‘modern’ physics. These 
authors make some efforts to render their ideas plausible to 
those who move in the plane of gross matter: but at all the 
critical points they must slip into invoking notions such as 
exclusion principles or wave equations or ‘spin-orbit coupling’ 
that are ‘not of this world’. One may read with pleasure and 
profit, and be astonished at what is produced by this sleight- 
of-hand, but anything like real understanding would need 
hard preparatory work, starting at the beginning. 

There are now many engineers young enough or energetic 
enough to have some footing in this world of the small, and 
such persons will read this book with the greater ease and 
profit. Those who have not may read it and marvel, and at 
least be convinced that the nature of things will never be 
understood in terms of models based on our experience of 
matter in bulk. Perhaps, indeed, when they read how much 
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383 PP. 








Some recent books (continued) 


the strange rules of this invisible world can tell us about 
happenings in the cosmic furnace of the stars or in the 
intranuclear spaces of a superconductor, they will be urged 
to turn to the textbooks with a new interest. 

This book may be recommended to all who want a vivid 
picture of modern physics at work, at a technical level well 
above popular scientific journalism, and not all easy reading. 
It does not aim to provide a systematic exposition, but it is 
very stimulating and deals with matters of high interest. 

A, TUSTIN 


HIGH-FREQUENCY MAGNETIC MATERIALS: 
THEIR CHARACTERISTICS AND PRINCIPAL 
APPLICATIONS 

W. J. POLYDOROFF 


JOHN WILEY. I961. 220 PP. £3 12S. 


THE author of this work is one of the pioneers in this particular 
field; and, as the publishers rightly claim, it forms a ‘com- 
prehensive guide to ferromagnetic materials and_ their 
applications at high frequencies’. It contains a large amount 
of useful information for the designer of fixed or variable 
tuning coils, transformers, rod aerials, etc., over a range 
extending from audio to microwave frequencies. 
Unfortunately, some of the more theoretical sections are 
disappointing, because, apart from obvious misprints, they 
often contain passages whose meaning is obscure or even 
misleading. For example, quoting a reference dated 1945, 
the author states that the cause of residual loss in ferro- 
magnetic materials has still not been ascertained. The section 
on eddy-current loss is particularly misleading, and in other 
places the terminology used is most unusual. Stranded wire, 
for example, is incorrectly called ‘laminated’ wire, and the 
term ‘insertion loss’ is used with a meaning quite different 
from that normally understood by a communication engineer. 
The book is more likely to appeal to the experienced 
designer than to the student seeking a rigorous theoretical 
treatment of the subject. Vv. G. WELSBY 


NUCLEAR PROPULSION 
M. W. THRING (Editor) 


BUTTERWORTHS. 1960. 300 PP. £2 IOS. 


THE upsurge of enthusiasm for nuclear ships, trains and 
aircraft that accompanied the early development of nuclear 
power plants has been somewhat damped by the difficulties 
of weight and cost and the problems associated with the 
development of the fast reactor; nevertheless, an authoritative 
review of these difficulties, supported by the relevant mathe- 
matical and physical principles, is timely and of considerable 
interest. 

With the exception of two chapters on the thermodynamics 
of gas turbines and rocket propulsion, the first half of the 
book (158 pp.) covers, with only cursory references to pro- 
pulsion, nuclear physics, reactor theory and construction, 
and the control and instrumentation of nuclear plants. Prof. 
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Thring has successfully correlated the work of his authog 
so that they have written to a uniform standard without 
repetition or noticeable gaps, and this review of the theory 
and practice of nuclear power plant itself makes the volume 
worth its purchase price. 

The second half of the text deals in detail with nuclear 
propulsion for ships, aircraft and rockets and is, perhaps 
inevitably, rather more scrappy. Two chapters suffice to show 
clearly that, even for the most favourable case of the large 
tanker, nuclear ships cannot be a commercial proposition 
for several decades. 

For aircraft, various considerations eliminate all but the 
nuclear-heated straight-through turbojet as the propulsive 
device; complete all-round shielding of the reactor would 
seem to be impracticable, and no solution is offered to the 
problem of radioactive emission should the aircraft crash, 
Following a discussion of the limitations of chemical rockets, 
which make their application to interplanetary travel no 
more than marginal, the utilization of nuclear heat for rocket 
propulsion is fully investigated. The most promising device 
seems to be the ‘ion’ rocket, although the author’s calcula- 
tions seem to show that even this will have to wait until 
thermonuclear reactions can be utilized. 
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The final chapter, written before the exploits of Maj. 
Gagarin and Maj. Titov, deals with life in sealed cabins. The 
heat-balance situation is shown in the diagram (of Fig. 6, 
p. 280); great difficulties are involved in maintaining a con- 
stant internal temperature on a journey through widely 
differing values of inward and outward radiation. Tem- 
perature problems and also those of atmosphere control, food 
and water, weightlessness and ionizing radiation appear to 
be capable of solution, although becoming vastly more 
difficult as the scale of a project increases. 
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The book is well written and can be strongly recommended 
as giving not only much valuable and well documented infor- 
mation for close study but also many hours of enjoyable 
reading. E. OPENSHAW TAYLOR 


AN INTRODUCTION TO SERVOMECHANISMS 


F. L. WESTWATER and W. A. WADDELL 


ENGLISH UNIVERSITIES PRESS. I96I1. IQI PP. I5S. 


pooks on this subject have usually been written for the 
designer, and so require the appropriate knowledge of mathe- 
matics. There is a need for a coherent text, based on a 
knowledge of linear differential equations, to be used for 
training technicians who need a knowledge of servo- 
mechanisms. 

This book achieves this aim at a moderate cost without 
leaving uncomfortable gaps in the reasoning to trouble the 
thoughtful student. The mathematical basis is used to lead 
logically to sinusoidal analysis, transfer functions, and 
Nyquist and inverse diagrams with stability criteria. A worked 
example illustrates the technique, and the text concludes with 
chapters on logarithmic plots and servomechanism com- 
ponents. The sections on theory are complete with suitable 
examples, which provide practice in the principles covered. 

The book is marred by two minor flaws. A number of the 
figures are inaccurate to a degree that may puzzle or worry 
the observant student. In chapter 7 the treatment of the 
back-e.m.f. constant and torque constant for a constant-field 
motor does not mention the essential interdependence of 
these constants. They are in fact numerically and dimen- 
sionally identical for a perfect motor, when expressed in 
M.K.S. units. In the worked example and the examples at 
the end of the chapter, different values are given and those 
in the latter would be impossible to achieve. 

[The identity of back-e.m.f. and torque constants may be 
demonstrated as follows: Let Kwvolts be the back-e.m.f. 
generated in a motor running at wradians/second. Then 
electrical power input, excluding electrical losses, i.e. power 
‘crossing the air-gap’ = Kwi,watts. Mechanical power 
output, including mechanical losses = torque (in newton- 
metres) X wwatts. These are equal; hence torque 
(N-m) x w = Kwi,, and torque = Ki, newton-metres.] 

A. ASBURY 


FORTSCHRITTE DER 
HOCHFREQUENZTECHNIK—Vols. 4 and 5 


J. ZENNECK, M. STRUTT and F. VILBIG (Editors) 


FRANKFURT AM MAIN: AKADEMISCHE VERLAGSGESELLSCHAFT 
wsH. Vol. 4: 1959. 321 PP. DM42. Vol. 5: 1960. 420 PP. 
DM48 

THE last volume of these ‘Advances’ appeared in 1954 and 
was entirely in German. To ensure a fully authoritative 
coverage, the editors will in future print articles in German, 
English and French, although the volumes here reviewed 
contain no French contributions. Since the articles cover 
Practically the whole field of communication engineering, it 
IS necessary to list the contents. 


OCTOBER 1961 


Vol. 4 contains ‘Communication by scatter propagation’ 
(J. B. Wiesner); ‘Lang und Langstwellenausbreitung’ 
(H. Poeverlein); ‘Modern h.f. transistors’ (R. L. Pritchard); 
‘Fabrication techniques for h.f. transistors’ (R. N. Hall); 
‘Noise in semiconductors’ (Van der Ziel); ‘Schwankungs- 
vorgange in Elektronenstrahlen’ (H. W. K6nig and H. P6tzl); 
‘Verzégerungsleitungen’ (K. Péschl); and ‘Properties of 
getters’ (J. S. Wagener). 

Vol. 5 comprises ‘Reflexionsarme Absorber fiir E. M. 
Wellen’ (E. Meyer and R. Pottel); ‘Millimetre-wave valves’ 
(A. Karp); ‘Emittlung von Elektronenbahnen in elektrischen 
und magnetischen Feldern’ (J. R. Hechtel); ‘Ladungs 
SpeicherrGhren’ (M. Knoll and W. Harth); ‘Systems 
for speech compression’ (G. Fort and K. N. Stevens); 
‘Channel capacity utilization of T.V. relay links’ (A. J. 
Seyler); ‘Recent advances in digital communication’ (S. H. 
Reiger); and ‘Recent developments in h.f. semiconductor 
devices’ (H. Mataré). 

What standard should one expect in a collection of this 
kind? I believe that one should expect a series of reviews, 
by experts, in which recent progress in a given subject is 
critically evaluated. It is necessary that theory should be 
carefully compared with experiment, for, unless this is done, 
one can have little feeling for the limits of validity of theory. 
In many of these articles this level is successfully achieved. 

An especially remarkable example is Wiesner’s opening 
article, which is just what the non-specialist needs. Pdschl 
on delay lines is also good and collects a useful synopsis of 
results on the large number of slow-wave structures that have 
been proposed. Meyer and Pottel present a systematic study 
of the prevention of wave reflection which contains much 
material that may be unknown to most engineers. Other 
articles are shorter and more specialized but still of much 
general interest. Here one should include Karp on millimetre- 
wave valves and K6nig and P6tzl on electron-beam noise. 
These contributions date from 1958 and early 1959, which, 
in rapidly developing fields, is a long while ago. Knoll and 
Harth on charge-storage tubes are excellent. 

‘Semiconductor noise’ would be more convincing if the 
author had included some of the experimental results that 
he states to be in good agreement with the theory. A few 
reports are below the desirable standard, among them that 
on electron-trajectory determination, which merely recites 
the various possible methods while making no attempt to 
evaluate their relative accuracy and potentialities. 

A fair number of errors are due, no doubt, to bilingual 
typesetting. However, nobody but the eminent editors can 
be responsible for a failure to distinguish correctly between 
Cambridge, England, and Cambridge, Mass. What went 
wrong with the following quotation is entirely a matter for 
conjecture: ‘Qualitatively X has shown by photographic frame 
difference signals what may be expected here. Of course, 
frame difference signals exist at all only, if changes occur in 
the space-brightness distributions as events in real time.’ 

These volumes are based on the philosophy of something 
for everybody, and within this limitation they are better than 
average. It is, however, a pity that the publication of short, 
cheap and topical monographs appears nowadays to be 
impracticable. A. H. BECK 
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TECHNICAL PUBLICATIONS 





FURTHER information and copies of the publications can be obtained 
from the organizations concerned, except where otherwise stated in 
a footnote 


BRITISH BROADCASTING CORPORATION 


Monograph no. 37 An instrument for measuring television signal- 
to-noise ratio by S. M. Edwardson. London, 1961. 5s. 


AN instrument developed specially for the measurement of 
signal/noise ratios in television is described in this monograph. 
An input picture signal corresponding to a scene of uniform grey 
or white is used. The instrument selects the central portion of the 
picture area by means of an internal gating circuit. Separation of 
the noise from the signal is effected by subtraction of a ‘noiseless’ 
replica of the gated picture signal. Signal/noise ratios of 9-51dB 
can be measured, at any grey level, to an accuracy within +0-5dB. 


Monograph no. 36 Some aspects of optical lens performance. 
Part 1—Secondary flare in lenses by K. Hacking, and Part 2—The 
design of lens hoods by W. N. Sproson. London, 1961. 5s. 


PART | gives the average results of flare measurements on a number 
of lenses used in television 2pplications. A method of measuring 
the magnitude of the flare light is described, and the theoretical 
relation between the transmission factor of the lens and the flare 
component due to specular reflections is discussed. Part 2 dis- 
cusses the factors that control the performance of a lens hood and 
gives some numerical results that apply to the image-orthicon 
television camera. 


BRITISH ELECTRICAL AND ALLIED INDUSTRIES 
RESEARCH ASSOCIATION 


Report D/T118 Dust-tight enclosures for electrical apparatus: 
examination of a proposed method of test by H. G. Riddlestone and 
R. W. Coram. 10s. 6d., postage 6d. 


THE E.R.A. was asked to assist in the preparation of a British 
Standard on dust-tight electrical apparatus and to investigate some 
aspects of the problem experimentally. This report describes the 
work carried out on a test for dust-tightness and discusses the 
features that have been found to be important. Other hazards 
involved in using electrical apparatus in dusty atmospheres, such 
as overheating due to surface dust layers, or thermal ignition of 
such layers, are not considered. 


Report D/T120 Intrinsically safe electrical apparatus: relation of 
igniting current to circuit inductance for a mixture of diethyl ether 
vapour with air by P. B. Smith and N. L. Heathcote. 4s. 6d., 
postage 5d. 


Report D/T121 _Intrinsically safe electrical apparatus: redetermina- 
tion of the relation of igniting current to circuit inductance for a 
mixture of acetylene with air by P. B. Smith and N. L. Heathcote. 
4s. 6d., postage Sd. 


THE investigations described in these reports are two of a series 
that is being carried out at the Safety in Mines Research Establish- 
ment to determine the relative ease of ignition by break-sparks of 
various inflammable gases and vapours used in industry, in order 
to group them and to choose the representative gases and vapours 
for test purposes. 

Diethyl ether is commonly used as a solvent and an anaesthetic. 
For purposes of flameproof protection it is placed in group IIIa of 
British Standard 229. Report D/T121 deals with acetylene and 
presents a redetermination of the minimum igniting currents 
previously given in report D/T108. 


Report V/T141 Dispersion meter, model 4A. Instruction manual. 
12s. 6d., postage 8d. 


AN instruction manual for the E.R.A. dispersion meter, model 2A, 
has already been issued as report V/T135. Further development has 
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since resulted in the production of model 4A, which allows 
dielectric dispersion to be measured on two alternative time ranges, 
For one of these time ranges (3-300 millisec), the instrument and the 
measurement that it makes are identical with those for model 2A, 
The additional time range is provided in order to increase the scope 
of the instrument. 


Report Y/T26 Performance of electric floor-heating installations in 
large and small buildings by M. V. Griffith and S. W. Menzies, 
28s., postage 9d. 


THE report deals with observations made on practical off-peak 
electric floor-heating installations at intervals over the period 
1951-56. Both long- and short-term tests are included, and the 
buildings studied varied from single-storey poorly insulated halls 
to a modern school and a well insulated multistorey office block. 
It is concluded that annual energy requirements to maintain 
specified internal conditions are sometimes overestimated and that 
this is at least partly due to the use of incorrectly high rates of 
ventilation and to allowances for solar and metabolic gain that 
are too low. Because of this inaccuracy in estimating, off-peak 
floor-heating systems are providing satisfactory temperature con- 
ditions even when apparently of inadequate capacity. 


Report Y/T27 The comparative performance of directly-embedded 
and ducted electric floor-heating systems. Further laboratory tests 
on wider spacings by D. H. Gardner. 16s. 6d., postage 6d. 


THE investigation described is part of a study of the comparative 
thermal performance of directly embedded and metal-ducted 
withdrawable floor-warming systems. An earlier report, Y/T23, 
dealt with cables laid at small spacings and with moderate external 
ambient temperatures. The present work covers wider spacings 
and extreme weather conditions. 

It is concluded that the alternative methods of installation are 
equal in thermal performance both for steady-state and for transient 
conditions, i.e. that for the same rate of power input, in similar 
external conditions, directly embedded cables and cables in ducts 
will give the same floor-surface temperature and air temperature 
and that these temperatures will be reached after the same number 
of hours of heating time. 

The study was restricted to metal-sheathed mineral-insulated 
cables for both methods of installation. 


BRITISH ELECTRICAL AND ALLIED MANU- 
FACTURERS’ ASSOCIATION (INCORPORATED) 


Scholarships and other awards available to British students for 
training in electrical and allied engineering. London, 1961. 4s. 
THE information in this booklet is divided into three parts: scholar- 
ships open to non-graduates, chiefly those leading to a first degree 
in electrical engineering; postgraduate scholarships and research 
awards open to senior students for advanced work in electrical 
engineering and allied subjects; and scholarships and awards per- 
mitting study abroad for both graduate and non-graduate students. 
Scholarships and awards of The Institution are included. 


BRITISH STANDARDS INSTITUTION 
B.S. 1015: 1961 Exciter lamps. 5s. 


EXCITER lamps for 16 and 35mm motion-picture projectors are 
covered by this standard. Values are specified for initial light 
output and current consumption, minimum luminous flux output 
and life of lamps. General over-all dimensions of lamps and 
approximate dimensions of filaments are given. 


B.S. 2899: Part 3: 1961 Rubber insulation and sheath of electric 
cables. Part 3—Butyl rubber insulation and sheath. Ss. 


THE composition, physical requirements, electrical requirements 
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and test methods for butyl-rubber insulation and sheath taken from 
electric cables after manufacture are specified in this standard. 


B.S. 3224: Sections D2, D6 and D7: 1961 Lighting fittings for 
civil land aerodromes. Part D—Runway lights. Section D2— 
Omni-directional elevated runway-lighting fittings. Section D6é— 
High-intensity elevated runway-threshold lighting fittings. Section 
D7—Omni-directional elevated runway-threshold lighting fittings. 
4s, 6d. each section 

ALL British Standards for lighting fittings for use at civil land 
aerodromes are being published as sections of one standard— 
BS. 3224. Accordingly, the standard originally bearing this number 
(High-intensity elevated runway-lighting fittings) has been renum- 
bered B.S. 3224: Section D1. The three sections now published 
specify requirements and tests for the photometric performance and 
the essential mechanical and electrical features (excluding lamps) 
for the fittings they cover. The fittings are suitable for use on 
systems with a maximum voltage of 50V a.c. 


BS. 3369: 1961 Unified miniature screw threads. 5s. 


THis standard relates to unified miniature parallel screw threads 
of from 1-40 to 0-30mm diameter (0-0551-0-0118in.), having the 
60° L.S.0.-unified basic form of thread. 


BS. 3382: 1961 Electroplated coatings on threaded components. 
Part i—Cadmium on steel components. Part 2—Zinc on steel 
components. 7s. 6d. 


THE two parts, published as one booklet, deal with thicknesses of 
plating that without preventing the assembly of threaded com- 
ponents, will ensure satisfactory protection against corrosion. 
The standard lays down the requirements for the purity of the 
plating, for reduction of hydrogen enbrittlement, for finish and 
appearance and for passivation. 


BS. 3385: 1961 Direct-reading personal dosemeters for X- and 
gamma-radiations. 3s. 


THis standard covers direct-reading personal ionization-chamber 
quartz-fibre instruments for the measurement of integrated X- and 
y-tadiation exposure doses (in réntgens). 


B.S. 3387: 1961 Butyl-rubber-insulated cables and cords with heat- 
resisting fibre layer. 5s. 

REQUIREMENTS and dimensions for cables and flexible cords insulated 
with butyl rubber in association with a heat-resisting fibre layer 
are given in this standard. The cables and cords are suitable for use 
where the combination of ambient temperature and temperature 
rise due to load results in a continuous conductor temperature not 
exceeding 100°C. 


BS. 3363: 1961 Letter symbols for light-current and semi- 
conductor devices. 5s. 


THE Main aim of this standard is to aid manufacturers and users of 
semiconductor devices in cataloguing them. It should also be useful 
in technical literature concerned with the characteristics or behaviour 
of light-current semiconductor devices. 


DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL 
RESEARCH 


Cmnd. 1365 Report of the Research Council for the year 1960 
H.M.S.O., London, 1961. 4s. 


THE expenditure of the Department of Scientific and Industrial 
Research has expanded from £8-9 million in 1958-59 to £12-2 
million in 1960-61. The report stresses the particular importance 
of ensuring that progress is balanced in relation to national needs. 

The National Engineering Laboratory has developed a technique 
for the automatic correction of errors in machine tools. The initial 
Planning of the National Lending Library for Science and Tech- 
nology at Boston Spa, Yorkshire, has been completed. The report 
also deals with the organization and maintenance of scientific 
representation abroad, liaison with Commonwealth countries, and 
relations with international organizations. 


OCTOBER 1961 


Building research 1960. H.M.S.O., London, 1961. 7s. 


THE report of the Director of Building Research deals, among 
other things, with lighting in hospitals and schools, work on the 
scaling of brightness and glare (in collaboration with the Northamp- 
ton College of Advanced Technology) and the provision of suitable 
thermal environment in buildings. Design methods for engineering- 
services installations in hospitals have been simplified by using 
three-dimensional models. 


Research for industry 1960. H.M.S.O., London, 1961. 8s. 


THE Industrial Grants Committee of the Council for Scientific and 
Industrial Research in their 1960 report state that the rising cost of 
research is critically affecting all Research Associations. In the 
review of achievements, it is stated that the British Scientific 
Instrument Research Association has developed a _position- 
sensitive photocell with a sensitivity such that a movement of 
10~8in. is easily detectable. The work of the British Electrical and 
Allied Industries Research Association (E.R.A.) is given. The total 
income of the E.R.A. for 1960 was £496 100. 


MACDONALD AND CO. (PUBLISHERS) LTD. 


Electronics: a bibliographical guide by C. K. Moore and K. J. 
Spencer. London, 1961. £3 5s. 


THIS book lists the major works in electronics literature in section 1. 
The remaining sections (67 in number) are devoted to specialized 
fields. Each of these sections contains a list of all relevant biblio- 
graphies, together with a selection of books and papers. 


ORGANISATION FOR EUROPEAN ECONOMIC 
CO-OPERATION 
The engineering industries in Europe. Paris, 1961. 10s. 6d. 


THIS publication is the fourth study by the Machinery Committee 
of the O.E.E.C. It shows that between 1950 and 1960 the volume 
of engineering output for member countries increased by 105%. 
The study gives an analysis of the principal factors of supply and 
demand and discusses foreign trade. It shows that, for the period 
1957-60, the demand for electric power was fully covered in all 
producer countries. Deliveries of electrical machinery and appliances 
increased in each of the years 1957-59. The book is copiously 
illustrated with figures, graphs and tables and contains a statistical 
appendix. 


UNITED STATES DEPARTMENT OF COMMERCE, 
NATIONAL BUREAU OF STANDARDS 


Handbook 77 Precision measurement and calibration. Vol. 1— 
Electricity and electronics. Washington, 1961. $6T 


THE more important publications of the National Bureau of 
Standards over a period of years are contained in this handbook. 
It is intended to serve as a quick reference source for workers in the 
field of standards and as a textbook for scientists and engineers in 
standards laboratories. 

The first paper in the handbook is ‘Suggested practices for 
electrical standardizing laboratories’. Other subjects covered in the 
‘electricity’ part include establishment and maintenance of electrical 
units, measurement of current and voltage, comparison and 
measurement of precision resistors, standard cells, h.v. measure- 
ment, capacitor calibration, phase-angle standards, and scale and 
reading errors of electrical indicators. 

The ‘electronics’ part includes publications on h.f. standards, 
h.f. voltage measurement, calibration of signal generators, v.h.f. 
field-intensity standards, coaxial r.f. connectors, attenuation 
standards for microwave measurement, and an h.f. power- 
measuring bridge circuit. 


WIRELESS WORLD 


Radio valve data. 7th edition. Iliffe Books, London, 1961. 6s. 


CHARACTERISTICS of some 4800 valves, transistors, rectifiers and 
cathode-ray tubes are given. 

+ Obtainable from the Superintendent of Documents, U.S. Government Printing 
Office, Washington 25, D.C. 


629 





LIBRARY ACCESSIONS 


*Denotes that the publication is also in the Lending Library. The 
publications cannot be bought through The Institution; the pub. 
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BOOKS 


ADAMS, D. R., and others 621.351 


Fuel cells: power for the future; a technical and economic analysis 
of developments and opportunities in electrochemical fuel cells 


Massachusetts: Fuel Cell Research Associates, 1960. pp. 160. 
28 X 21-S5cm. $18.75 


This book is based on the work of nine postgraduate students at Harvard, 
concerned with the business and the engineering potentialities of fuel 
cells. It reviews the chemical processes and limitations of fuel cells and 
describes a method of evaluating their performance, comparing present 
and future cells with conventional sources of power. 


ALBERS, V. M. 
Underwater acoustics handbook* 


Pennsylvania: The Pennsylvania State University Press, 1960. 
pp. 290. 23-5 x 15-Scm. £4 


The first part of this book deals with the transmission of sound and the 
effect of the physical and chemical properties of the sea, the depth and 
other conditions on the attenuation. It gives details of devices for 
generating and detecting sound waves and information on the noises 
from marine organisms, ships and torpedoes. The last part describes 
acoustic measurement techniques. 


534.88 


BIRKS, J. B. (Editor) 
Modern dielectric materials* 
London: Heywood, 1961. pp. 253. 21-5 x 15cm. £2 2s. 


This is a survey of the mechanical and electrical properties of modern 
insulating materials, including the synthetic high polymers, silicones, 
ceramics and glass. Each chapter is written by a specialist author and is 
followed by a short bibliography. Reviewed in the July 1961 Journal, 
p. 458. 


621.315.6 


CHIRLIAN, P. M., and ZEMANIAN, A. H. 
Electronics 


New York and London: McGraw-Hill, 1961. pp. xii, 335. 
23°5 x 15°-Scm. £3 8s. 


This modern book includes a description of the tunnel diode and presents 
the physical basis of high-vacuum tubes, semiconductor devices and 
gas-discharge tubes. It deals with graphical-analysis techniques and 
equivalent circuits of vacuum tubes and transistors. Bibliographical 
references and problems follow each chapter. 


621.385 


DRUMMOND, J. E. 
Plasma physics* 


New York and London: McGraw-Hill, 1961. pp. xiv, 386. 
23-5 x l6cm. £4 17s. 


A short history of plasma physics is followed by chapters dealing with 
basic plasma theory. Of the remainder of the book, the chapters that 
will particularly interest electronics engineers are on amplifying and 
evanescent waves, how to distinguish between attenuating and amplifying 
waves, propagation, and plasma magnetron theory. Reviewed in the 
September 1961 Journal, p. 573. 


537.56 


DRUZHININ, G. V. 
Time relays* 


London and New York: Pergamon, 1961. pp. viii, 80. 

22 X i4om. 15s. 

This short work is a translation of the original Russian edition published 
in 1959. It is arranged in four sections, depending on whether the 


required delay is achieved by electrical, mechanical, thermal or electro- 
chemical means. To be reviewed. 
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621.318.5 


DUMMER, G. W. A., and BLACKBAND, W. T,. 
621.3153 
Wires and r.f. cables (Radio and electronic components—Vol. 5)* 


London: Isaac Pitman, 1961. pp. xiii, 240. 22 x 14cm. 
£2 7s. 6d. 


The other volumes in this series were on reliability of components, on 
fixed and variable resistors, and on capacitors. This volume deals with 
wires, sleeving and r.f. cables. A further volume is expected on com- 
ponents that rely on contacts for their operation. The first part of this 
volume deals with all aspects of the conductors and insulating coverings, 
measuring and test procedures, and the faults that occur in wires and 
sleeving. The second part describes the various types of r.f. cable and 
their transmission characteristics. Methods of testing and likely faults 
are discussed, as well as future developments to be expected. Reviewed 
in the July 1961 Journal, p. 460. 


FIFER, S. 518.5 


Analogue computation: theory, techniques and applications. 
4 volumes* 


New York and London: McGraw-Hill, 1961. pp. xxi, 1330. 
23:5 x 16cm. £15 6s. (for the 4 volumes) 


Vols. 1 and 2 deal with the general-purpose d.c. functional computer, 
covering the theory and operation of the component parts (the direct- 
coupled feedback amplifier, the linear potentiometer, multiplier, etc.), 
non-linear differential-equation programming, function-generation 
techniques, checking and error analyses. Vols. 3 and 4 cover repetitive, 
a.c., Magnetic, transistor and thermal computers, mechanical differential 
and network analysers, the solution of partial differential and other 
specialized equations, and Fourier analysis. Reviewed in the July 1961 
Journal, p. 460. 


GARTNER, W. wW. 
Transistors: principles, design, and applications* 


New York and London: D. Van Nostrand, 1960. pp. xii, 675. 
24x 15:Scm. £4 14s. 


Introductory chapters deal with solid-state physics, the properties of 
semiconductors, and p-n junctions. The design, construction and 
characteristics of transistors are described, the remaining 11 chapters 
being devoted to applications. There are bibliographical references and 
questions at the end of each chapter. Reviewed in the August 1961 
Journal, p. 520. 


621.314.7 


HARDER, W. J. 92(DRA) 
Daniel Drawbaugh: the Edison of the Cumberland Valley 
Philadelphia: University of Pennsylvania, 1960. pp. 228. 

24 x l6cm. 40s. 


This is the story of a man who may have anticipated Graham Bell in 
the invention of the telephone. He fought the American Bell Telephone 
Co. in the courts for eight years and was beaten by only the narrowest 
of margins. 


HARPER, W. R. 621.039 
Basic principles of fission reactors 

New York and London: Interscience, 1961. pp. viii, 314. 

23°5 x 15-Scm. £2 17s. 


Intended as an introduction to a postgraduate course, this book takes 
the reader to the stage at which detailed reactor design begins. It 
contains much practical information, a bibliography and a detailed 
index. 


LEINWOLL, S. 621.396.11 
Shortwave propagation 

New York: John Rider, 1959. -pp. vii, 151. 22 x 14cm. 36s. 
A very elementary work on short-wave propagation. 


JOURNAL I.E.E. 
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HARRINGTON, R. F. 538.56 


Time-harmonic electromagnetic fields* 


New York and London: McGraw-Hill, 1961. pp. xi, 480. 

4x 15-5cm. £5 4s. 6d. 

The first third of this theoretical treatment discusses basic concepts. 
Chapters follow on plane, cylindrical and spherical wave functions, 
perturbational and variational techniques, and microwave networks. 
Over 300 problems and a bibliography are included. Reviewed in the 
August 1961 Journal, p. 522. 


JONES, E. H. 534.8 
Audio frequency engineering * 

London: Chatto and Windus, 1961. pp. viii, 245. 22 x 14cm. 
35s. 

The range of this book includes the propagation of sound, speech and 
hearing, architectural acoustics, measurement, transducers, and the 
recording and reproduction of sound. It is intended for readers who 
have a sufficient theoretical and mathematical background in light- 


current engineering to follow the theoretical treatment that has been 
adopted. Reviewed in the August 1961 Journal, p. 522. 


JOSEPHSON, M. 

Edison* 

London: Eyre and Spottiswoode, 1961. pp. xii, 511. 
23x 15:S5cm. £2 2s. 

This story of a great man who grew up in an exciting age is told in 
great detail and includes much interesting information about the 


development of Western Union, Bell Laboratories and General Electric. 
Reviewed in the August 1961 Journal, p. 523. 


92(EDI) 


LABOVITCH, C. (Editor) 37 
Directory of opportunities for graduates, 1961 


London: Cornmarket Press, 1961. pp. 300. 22 x 14-5 cm. 
8s. 6d. 


Gives brief details of the size, scope, activities and products of a con- 
siderable number of organizations, followed by an indication of the 
types of graduate they require—arts, science or engineering—and the 
nature of the work, training, locations and salary schemes. 


LABOVITCH, C. (Editor) 37 
Directory of opportunities for qualified men, 1961 


London: Cornmarket Press, 1961. pp. 155. 22 x 14cm. 
8s. 6d. 


Gives details of opportunities for qualified men and women in 140 
industrial and commercial organizations and Government Departments, 
with details of the size and activities of the organizations. 


MEEROV, M. V. 621-52 


Introduction to the dynamics of automatic regulating of electrical 
machines * 
London: Butterworths, 1961. pp. xxii, 410. 25 x 16cm. £5 


This work was originally published in Russian in 1956 by the Academy 
of Sciences of the U.S.S.R. It deals with the general laws governing the 
design and development of automatic regulating systems, and the 
methods of analysis and synthesis of a system. The first 12 chapters 
discuss linear systems with continuous action, chapter 13 examines the 
theory of intermittent regulation, and the last four chapters consider 
non-linear problems. Reviewed on p. 623. 


MOON, P., and SPENCER, D. E. 517 
Field theory for engineers* 


yee D. Van Nostrand, 1961. pp. ix, 530. 23-5 x 16cm. 
16s. 


This book is based on lectures to senior engineering students at the 
Massachusetts Institute of Technology, and the rationalized M.K.S. 
system is used throughout. It explains the various methods that have 
been developed for dealing with field problems, including transforma- 
tions in the complex plane, numerical approximations and experimental 
methods, but deals mainly with the technique that employs separation 
of variables. Reviewed on p. 624. 


OCTOBER I961 


LANGMUIR, R. V. 
Electromagnetic fields and waves 


New York and London: McGraw-Hill, 1961. pp. ix, 227. 
23°5 x 15-Scm. £3 16. 


This book, for serious students, is intended to familiarize the reader 
with Maxwell’s equations as a starting-point for the solution of any 
electrical problem. Its coverage ranges over such fields as cavity 
resonators and antennas, and eddy currents in transformer laminations 
operating in pulse conditions. Reviewed in the July 1961 Journal, p. 461. 


538.56 


LAURILA, S. 526 
Electronic surveying and mapping* 

Ohio: Ohio State University, 1960. pp. 294. 25-5 x 18cm. 

£2 10s. 


Part 1 of this book is introductory, explaining the fundamentals of 
electronic surveying and the equipment used. In Part 2 the methods are 
dealt with in greater detail and accuracy is discussed, while in Part 3 
special problems and applications are considered. 


MARTON, L. (Editor) 


Advances in electronics and electron physics—Vol. 14* 


New York and London: Academic Press, 1961. pp. x, 341. 

23-5 x 1Scm. £4 8s. 

An annual volume containing selected critical and integrated reviews. 
This volume includes papers on problems of photoconductivity, 
hydrogen thyratrons, and high-power axial-beam tubes. To be reviewed. 


621.38 


MISHKIN, E., and BRAUN, L., Jun. (Editors) 
Adaptive control systems* 


New York and London: McGraw-Hill, 1961. pp. xiv, 533. 
23:5 x 15-5cm. £6 8s. 


This book on feedback control systems is the work of a number of 
specialist authors. It deals with linear systems from the signal-flow- 
graph viewpoint, non-linear systems, and adaptive control systems, 
including those that are computer-controlled. The last section of the 
book deals with the analysis and design of large-scale systems and the 
novel mathematical tools that have been developed in this connection. 
Reviewed on p. 625. 


621-52 


MONK, S. G. 621.3(076) 


Classified examples in electrical engineering. Vol. 2—Higher 
National Certificates. 7th edition 


London: Isaac Pitman, 1961. pp. xi, 295. 19 x 12cm. 2ls. 


Most of the questions are numerical, but purely descriptive questions 
dealing with important principles have been included, as well as ques- 
tions relating to design work. The sections of this two-volume work 
have been rearranged so that Vol. 1 now covers the Ordinary National 
Certificate courses, and Vol. 2 the Higher National Certificates and 
Diploma and to some extent Part III of The Institution’s Examination. 


MOSES, M. 
Printed circuits* 


New York: Gernsback Library, 1959. pp. 224. 21-5 x 14cm. 
25s. 


This book is written with the radio ‘do-it-yourself’ amateur in mind, 
and the simple descriptions are profusely illustrated. It is nevertheless 
a fairly comprehensive survey of printed-wiring techniques and miniature 
components. 


621.3.049 


PFEIFFER, P. E. 517 


Linear systems analysis: an introduction to the analysis of discrete- 
parameter time-invariant linear systems 


New York and London: McGraw-Hill, 1961. pp. xvii, 538. 
23-5 x 15-Scm. £4 17s. 


Introductory mathematical chapters dealing with complex variables, 
polynomials, determinants, etc. are followed by chapters on linearized 
dynamic equations, steady-state response to periodic driving functions, 
the Laplace-transform systems with one and several degrees of freedom, 
the transfer function, matrices, signal-flow-graphs, and some feedback 
theorems. Reviewed in the August 1961 Journal, p. 524. 
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Library accessions (continued) 


PALMER, R. G., and PLATT, A. 621.039 


Fast reactors* 
London: Temple Press, 1961. pp. x, 93. 22 x 14cm. 12s. 6d. 
Fast reactors are attractive because they breed more fissile material than 


they consume. This is a short account of the technology of fast reactors 
and the special problems associated with them. 


POLYDOROFF, W. J. 621.318 
High-frequency magnetic materials: their characteristics and prin- 
cipal applications 

New York and London: John Wiley, 1960. pp. x, 220. 

23:-5 x 15cm. £3 12s. 

Discusses the characteristics of the magnetic materials and powders, 
including ferrites, that have been developed for core materials for 
tuning coils and as antennas. Methods of measuring the characteristics 
are described. The final chapter is on microwave applications of ferrites. 
Reviewed on p. 626. 


PUCHSTEIN, A. F. 621.313.04 


The design of small direct-current motors* 


New York and London: John Wiley, 1961. pp. x, 407. 

23-5 x 15-5cm. £4 16s. 

This is a practical book on the solution of problems connected with the 
calculation and design of small d.c. motors, including permanent-magnet 
fields. It emphasizes the best design sequence to adopt for a given set of 
conditions and is concerned more with electrical than with mechanical 
considerations. Realistic worked examples and problems are included. 


RADFORD, J. E. 621.039 


Nuclear energy simplified 

London: Macdonald, 1961. pp. ix, 141. 22 x 14cm. 28s. 

A concise account of the relation of atomic theory to the production 
of fuels for nuclear power and of radio-isotopes. There is a discussion 


of the design and construction of nuclear power stations and of the 
direction of future developments. 


SCOTT, RK. E. 538.551 
Linear circuits. Part 1—Time-domain analysis; Part 2—Frequency- 
domain analysis* 

Massachusetts and London: Addison-Wesley, 1960. 
and xi, 511. 23-5 x 16cm. £3 16s. for the 2 volumes 
This is an introduction to the subject for students with some knowledge 
of physics and calculus. The first part deals with resistive circuits and 


introduces RL, RC and RLC circuits; the second part discusses steady- 
state a.c. circuit theory. Reviewed in the May 1961 Journal, p. 319. 


pp. xii, 510, 


SHKLOVSKY, I. S. 621.396.9 : 523.1 


Cosmic radio waves 


Cambridge, Mass.: Harvard University Press. London: Oxford 
University Press, 1960. pp. xvi, 444. 24 x 16cm. £3 5s. 


This book was first published in Moscow in 1956, but this translation 
includes information up to 1958. It deals with cosmic rays exclusively 
and does not include radar astronomy. The author describes the receivers 
and antennas used in radio astronomy and surveys basic observations 
that have been made. He then deals with the sources of cosmic radio- 
emission. To be reviewed. 


SOOHOO, R. F. 621.318 
Theory and application of ferrites* 

Englewood Cliffs: Prentice-Hall, 1960. pp. vi, 280. 

23°S < 16cm. £3 3. 


Deals with the theory and application of ferrites at and below micro- 
wave frequencies. Reviewed in the August 1961 Journal, p. 526. 
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STIGANT, S. A., and LACEY, H. M. 


621.3142 
The J. and P. transformer book: a practical technology of the power 
transformer. 9th edition 

London: Johnson and Phillips, 1961. pp. vii, 892. 

23 x 15:5cm. £3 10s. 

It is 20 years since the previous edition of this well known work 


appeared, and this new edition will be welcomed. Much of the book 
has been rewritten, and there are a number of entirely new chapters, 


STRAUSS, L. 
Wave generation and shaping* 


New York and London: McGraw-Hill, 1960. pp. xvi, 520. 
23:5 x 15-S5cm. £4 17s. 


Throughout this book, the analysis is based on the use of the piece-wise 
linear model. It is divided into five parts, dealing with models of diodes, 
triodes, pentodes and transistors, timing, switching, memory devices 
and oscillators. Reviewed in the February 1961 Journal, p. 118. 


621.396.615 


THEWLIS, J. (Editor) 53(03) 


Encyclopaedic dictionary of physics: general, nuclear, solid state, 
molecular, chemical, metal and vacuum physics, astronomy, 
geophysics, biophysics and related subjects 


London and New York: Pergamon, 1961. pp. xv, 800. 
25-5 x 19cm. £80 for 10 volumes 


This is the first volume of a new work that will eventually comprise 
approximately ten volumes. The articles, up to 2000 words in length and 
illustrated, have been contributed by scientists of all nationalities. There 
are bibliographical references at the end of each entry. 


TILLMAN, J. R., and ROBERTS, F. F. 
An introduction to the theory and practice of transistors* 


London: Isaac Pitman, 1961. pp. xxii, 340. 22 x 14cm. 
£2 17s. 6d. 


Part 1 of this book presents the fundamental physical theory of semi- 
conductors and of the transistor. It deals with the relevant basic proper- 
ties of semiconductors, the p-n junction, and the minority carrier 
junction transistor. Part 2 discusses problems of manufacture and the 
properties and applications of transistors and shows how circuits can 
be quantitatively designed from the electrical characteristics of diodes 
and transistors. Reviewed in the August 1961 Journal, p. 526. 


621.314.7 


TIMOSHENKO, S. P. 37 
Engineering education in Russia* 


New York and London: McGraw-Hill, 1959. pp. iii, 47. 
23-5 x 15-5cm. 2ls. 6d. 


A historical review of the development of Russian engineering education 
by an author who taught in the pre-revolutionary days, visited Russia 
in 1958 and has studied the present curricula of engineering schools and 
the Russian textbooks on mathematics and mechanics. Reviewed in the 
March 1961 Journal, p. 185. 


TSUKKERMAN, I. I. 621,385.83 
Electron optics in television* 

Oxford and New York: Pergamon, 1961. pp. viii, 290. 

22 x 14cm. £2 15s. 


This book is a translation from the Russian, but the date of the original 
is not given. It describes the emission system of electron guns, arrange 
ments for focusing the electron beam, methods of deflecting the beam 
and causes of distortion, and arrangements for focusing the image on 
the target of a transmitting tube. Reviewed in the May 1961 Journal, 
p. 320. 


WHITROW, M. (Editor) 014 : 043 


Index to theses accepted for higher degrees in the universities of 
Great Britain and Ireland—Vol. IX, 1958-59 


London: Aslib, 1961. pp. xii, 172. 24 x 15cm. 25s. 
JOURNAL I.E.E. 
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The following elections and transfers approved by the 
Council of the Institution became effective during July and 


September 1961 
ELECTIONS 


Members 


BELL, James, B.SC. 


Associate Members 


azaM, Mohammad Nasrul, B.SC.(ENG.), 
PH.D. 

BARELLA, Edward Peter, B.SC.(ENG.) 

BENNETT, David, B.SC. 

CHRZCZONOWICZ, Witold, DIPL.-ING. 

pemsiTz, Leslie, ING. 

DOLAN, Henry, B.SC. 

oray, Leonard Raymond, B.sc. 

HAIR, Instr.-Cmdr. Harold James, R.N. 

HULSE, Robert George, B.SC. 

KNIGHTS, Ernest Charles Robert 

KOLATOR, Tadeusz Witold, B.A.sC. 

MoCANDLISH, Maj.-Gen. John Edward 
Chalmers 

NnaIsH, Capt. Arthur John Brabant, 
M.A, R.N. 


Associates 


BAMBRIDGE, Harold Dennis Preston 

BECK, Thomas 

BELL, Hugh Graham 

BLAKE, John Herbert 

BRIARS, Kenneth 

prown, Geoffrey 

rox, John Anthony 

GANDHI, Sooryakant Nagardas, 
B.SC.(ENG.) 

GHOsH, Panchu Gopal 

GuHA, Ramesh Chandra 

HARRIS, Eric Clifford 

jones, Alan Edgar 

JonES, Ronald Dixon 

MALLOTT, Herbert Charles 


TRANSFERS 


Associate Member to Member 


ANKERSON, William Albert 

ARNOLD, Prof. Alun Hugh Madoc, 
PH.D., D.ENG. 

BARWELL, Frederick Thomas, PH.D., 
B.SC, 

BARTHOLOMEW, Bernard Caress, B.SC. 

BLYTHE, Richard William 

BURNS, Denis Owen, B.SC.(ENG.) 

CALDECOTE, The Rt. Hon. The Viscount, 
M.A, 

CARRUTHERS, Robert, B.SC.(ENG.) 

CLARKE, Roger Cecil Stent 

COLE, Alick William Hamilton 

cooper, William Burnett, M.ENG. 

COWARD, James 

EDWARD, Andrew Westbrook 

FAULKNER, Edward Basil, B.Sc. 

FORSTER, John Arnold 

Fox, Eudo Carlile, B.£., B.SC. 

FREEMAN, Henry 

Gz, Frank Watson, B.SC.TECH. 

GLAZIER, Edward Victor Denis, PH.D., 
B.SC, 

GORDON, Douglas Stuart, B.SC., PH.D. 

HOPKINSON, Arthur 

HUTCHEON, Ian Carrodus, M.A. 

KU, Yu Hsiu, sc.p. 

MAHADEVAN, Tinnevelly Krishna, B.A. 


Associate to Associate Member 
CARTWRIGHT, Robert Gilbert 


OCTOBER 1961 


ROTHERHAM, Leonard, M.SC. 


OLVER, Vivian Ashcroft, B.SC.(ENG.) 

PACHE, Jacques Jean 

PATRA, Shyamapada, B.E.E. 

PEARSON, John Derek, M.Sc. 

RAMA IYER, Padmanabha, B.SC. 

SAMUEL, Ian John 

scott, John Gosman, B.Sc. 

WARD, Alan Howard, B.SC., PH.D. 

WELFORD, John Audus, B.SC. 

WILLIAMS, David Lloyd McNeil, B.sc. 

WILLIAMS, William Thomas 

ZADE, Hans Peter, DR.-ING. 

zuBair, Ahamed Ismail Hadjiar 
Mohamed, B.SC., B.SC.(ENG.) 


MARKS, Leslie Dryden 

MEAD, Jack 

METCALF, Edward 

NICHOLAS, John Randolph 

ORR, Cmdr. Thomas, R.N. 
PITT-KENNEDY, Richard Eric 
PRITCHARD, William Hornsby 
RUMLEY, Lt.-Cmdr. Charles Henry, R.N. 
SARKAR, Bikashendu 

scott, Leonard Kenneth 

SMITH, Leslie Eric 

WEBBER, Ernest Stanley Frederic 
WHITE, Leslie 

WILLIAMS, Norman Ernest 
WYNEss, Alan William 


MATHEWSON, Eric Walter, B.£. 

ORCHARD, Henry John 

PARSONS, Michael Burrough 

PATEL, Jashbhai Govindbhai 

PEARCE, Geoffrey Stephen, D.F.H. 

PRIMROSE, James Smith Arthur, Jun., 
B.SC. 

QUARTEY, Emmanuel Laud, B.sc.(ENG.) 

RAO, Duggirala Surya Pracasa 

REVELL, Hedley James, B.SC.(ENG.) 

RIETZ, Jan Deneys, B.SC.(ENG.) 

RYDER, Donald Henry, B.Sc. 

SAWYER, Wilfrid Albert, B.sC.(ENG.) 

SMYTH, Vere Stainer Wallace, D.F.H. 

SNOWDON, Charles, B.Sc. 

SOSIN, Boleslaw Marian, B.Sc. 

TAYLOR, Harry, B.SC. 

WADDLETON, Norman, M.A. 

WALKER, Dennis Ford, B.SC.(ENG.) 

WALTERS, Henry Robert, M.c., T.D., 
B.SC.(ENG.) 

WARD, James Frederick 

wrir, Leonard Francis Jack, B.sC.(ENG.) 

WELSBY, Ronald Llewellyn 

woop, Kenneth Percy, B.SC.(ENG.) 

WOODHAM, Stanley Howard 

woops, Peter Wade, B.E. 


McCALLUM, John, B.Sc. 


Elections and transfers 





Graduate to Associate Member 


ABRAHAMS, John Roger. B.SC.(ENG.) 

ACARNLEY, Leslie, M.SC.TECH. 

AHMAD, Vakil, PH.D. 

ALDEN, Eric Arthur 

ASHWORTH, Stanley 

ATKINS, Jack Alan 

AYLOTT, Gordon William, B.SC.(ENG.) 

BAKER, Joseph Hilton 

BARLOW, William Lowbridge. 8.SC({ENG.) 

BARR, Donald McIntyre, B.sc. 

BELCHER, Peter Louis, B.SC.(ENG.) 

BERRINGTON, Peter William 

BEVERIDGE, Andrew 

BICKERDIKE, Harold George 

BILLINGTON, William Kenneth 

BLOOMFIELD, Gordon Arthur 

BODINGTON, Stanley Arthur 

BOULTON, Cedric John, B.Sc. 

BRAYNIS, Manfred Emmanuel, D.F.H. 

BRIERLEY, Ralph 

BROMLEY, Edward Walter 

BROOK, Denis 

BROWN, Ronald Edwards 

BULL, Thomas William 

BURGESS, Alan Mitchell, B.A. 

BURRELL, Robert Johnstone, B.Sc. 

CARDEN, Herbert Thomas 

CARPENTER, William Henry, B.SC.(ENG.) 

carR, John Geoffrey, B.SC.TECH. 

CARVER, John Arthur, B.SC.(ENG.) 

CHAMBERS, Derek, B.SC. 

CHAMBERS, Robert Wilson, B.SC. 

cowe, Dan Williamson, B.sc. 

cox, William Herbert 

CRESSWELL, Robert Thomas 

cross, Geoffrey Arthur 

CROWLEY, Terence James Anthony 

CULLING, Peter Leonard 

CURLE, James 

CURRELL, Ronald Percy 

D’AGRELLA, Francis Joseph 

DAVIS, Norman Norbridge, B.SC.(ENG.) 

DAVISON, James Elwyn 

DAWIDZIUK, Bogumil Marian, 
B.SC.(ENG.) 

DENMEAD, John Kendall, B.£., B.SC. 

DENYER, Peter Charles 

DE SILVA, Hirimutugodage Eardley 
Gilbert Frederick, B.sC.(ENG.) 

DEWHURST, Wilfrid 

DONALDSON, Peter Eden Kirwan, M.A. 

DREWERY, Stanley 

DRIVER, David Robert 

EDWARDS, Lawrence Bond 

ELLIOTT, Ronald 

ELLIOTT, Ronald William 

EMMETT, Gordon Wallace 

EYRE, Wilfred Lewis 

FERGUSON, Andrew Carson 

FLACK, Michael Millward 

FLEMING, Michael 

FORD, Alan James 

FULLER, Richard Ernest 

FULLERTON, David, B.SC. 

GARDINER, Stanley Sinclair 

GEMMELL, John Lewthwaite, B.sc. 

GEORGE, Henry Walter, B.sC.(ENG.) 

GILMORE, George 

GOLDBOHM, Erich, DIPL.ENG. 

GRIFFITHS, Douglas, B.SC.(ENG.) 

GRIMA, Joseph Francis 

HAMPTON, Brian Frank, PH.D., 
B.SC.(ENG.) 

HARRISON, Joseph 

HARTLES, Reginald John, B.SC.(ENG.) 

HAYDEN, Victor George 

HAYWARD, Donald Alfred, B.SsC.(ENG.) 

HIGGINS, Francis Ignatius, B.SC. 

HILL, David Robert 

HILL, George 

HOLLOWAY, Alan Ernest 

HOSEASON, Romer 

HUDSON, Capt. Roy Douglas Herbert, 
R.E.M.E. 


HUGHES, James, B.SC. 

HUMPHRIES, Peter 

IRVING, Allan 

JAMES, Balaprabudas, B.ENG. 

JARVIS, Alan Maurice, B.Sc. 

yeFrs, William Malcolm 

JONES, Thomas Billy 

KAMAL, Aditya Kumar, M.SC., DR.-ING. 

KEMP, Colin Norman, B.SC.(ENG.) 

KINGSLEY, Augustus Albert, B.E. 

LARE, Eric Samuel 

LEGGETT, Leonard Wiggett 

LE GROVE, Reginald Charles George 

LOFTHOUSE, Hubert Thornton, 
B.SC.(ENG.) 

MACHIN, John Willis, B.sc. 

MCILWAINE, John, B.SC. 

MACKENZIE, Alexander 

MACKINDER, Maj. Charles Aubrey, 
R.E.M.E. 

MAITLAND, John Adam 

MARSHALL Terence Alfred Anthony, 
B.SC.(ENG.) 

MARTIN, Anthony David 

MINOPRIO, William Edward 

MOSLEY, Eric Howe 

MUNDY, Robert James 

MURPHY, Brian Anthony, B.Sc. 

NICOL, John Alexander, B.Sc. 

NIELD, Frederick Brian Rushworth 

NUTTALL, Peter Frederick, B.sc.(ENG.) 

OATES, George Newton, B.sc. 

O’DONNELL, Terence Robert 

OLAFSSON, Sverrir Sigurder. B.Sc. 

OWENS, Alwyn Roberts, M.sc. 

PAYNE, Kenneth Gordon 

PHILLIPS, Peter 

POSEL, Karl, PH.D., B.SC.(ENG.) 

PRENTICE, James William 

PRENTICE, Teddy Charles 

PRIDHAM, Gordon Jokn, B.SC.(ENG.) 

PRIOR, Peter Norman, B.SC.\ENG.) 

RAMANATH, Arumugam, B.SC.(ENG.) 

RAO, Ramappa Sridhara, B.t., M.E.E. 

READ, Stanley James, B.SC.(ENG.) 

REEVES, Sidney William George, B.SC., 
B.SC.(ENG.) 

REDDISH, Wilson, M.SC. 

RICKETTS, Norman Boyce 

ROCHE, John 

ROLLINGS, Victor Jeffrey, D.F.H. 

Rose, Arthur 

SAUNDERS, Alan 

SENEVIRATNE, Maddumage 

SENEVIRATNE, Thirimannahettige 
Wimalasiri Upali, B.sc.(ENG.) 

SHEARD, Fred 

SIMPSON, Lt. John Lawrence, M.A., R.N. 

SIVERNS, Robert 

SMITH, John Edward 

SPURGIN, Dennis Allen 

STEELE, Capt. Peter Michael, 
B.SC.(ENG.), R. Signals 

STENNING, John Francis, B.SC.(ENG.) 

STEVENSON, Claud Alexander 

STILL, William Abel 

STONE, Geoffrey Malcolm Cecil 

SUMNER, Frank Ernest 

SYMONDS, John Allan 

TARR, Graham Charles 

TAYLOR, Julian Edward 

TAYLOR, Richard David 

TRICKER, Anthony John 

waite, lan Vowles 

WALKER, Maurice Edwin Arthur 

WATSON, Joseph, B.SC., $.M., PH.D. 

WEDGE, Marcus, B.SC.(ENG.) 

wire, Colin 

WILLIAMS, John Eric Charles Watts, 
B.SC.(ENG.) 

WINTERBOTTOM, Cyril 

woop, Alan Edgar 

ZIMAN, Geoffrey Charles, B.A. 





Elections and transfers (continued) 
The following elections and transfers approved by the 
Council of The Institution are effective from the 21st 


September 1961 
ELECTIONS: Ist LIST 


Graduates 


ALTER, Joseph, B.Sc. 

BAIRSTOW, Roy 

BENNELLICK, Leonard Frederick 

BENNETT, John Bevan 

BRASS, Aubrey, B.SC. 

CATTLE, Brian 

CORKING, James Michael 

CROMPTON, Eric Kenneth, 
DIP.TECH.(ENG.) 

CROSSAN, Desmond, B.Sc. 

DEAN, Patrick Arthur, B.SC.(ENG.) 

putt, Govindan Chandra, B.SC., M.SC. 

EDMONDS, John Geoffrey, 8.SC.(ENG.) 

EL-TAHER, Reyadh Hamza 

FERNANDO, Maurice Michael Linus 

GARG, Jag Mohan Lal, B.SC., M.S.E.E. 

GREGSON, Harry, B.ENG. 

GURNEY, John Peter, B.A. 

HACHAM, Rouven, B.SC. 

HANNAN, Maj. Abdul, B.sc. 

HYBART, Francis Bruce, M.A. 

JACKSON, Brian, B.SC. 

KAYALI, Ali Adel, B.SC.(ENG.), 
PH.D.(ENG.) 

LANG, Charles Alfred, B.A. 

LAWLER, Barry Leonard, B.SC.(ENG.) 

LAws, Alfred 


Students 


ANIS, Asghar Taherbhai 

ARNOLD, Raymond George 

BALAGOPAL, Paranjothy 

BANNISTER, Wilfred 

BARKER, Ian Eric 

BENNEY, John Charles 

BERRIMAN, Derek Ronald 

BHIDE, Shreerang Eknath 

BHOWAL, Rabindranath, B.£.£. 

BINFIELD, John Frederick 

BLAKE, William Simpson 

BRICE, Duncan Hugh 

CHAKRAVARTY, Rabindra Mohon, 
B.E.E. 

CHAWLA, Basant Ram 

CHOUDHURI, Subhendu Roy, B.£.E. 

COLLINGWOOD, Clennell Hugh 

CoopPER, Philip 

cox, Alan 

cross, Geoffrey 

CUTHBERTSON, Brian Thomas 

DAVIES, Thomas Vivian 

DE SILVA, Bala Patabendige Senerath 
Lakdas 

DEVONALD, James Stuart 

DODGE, Brian 

DUNDAS, Alan Ralph 

EDEN, Norman Anthony 

ENGLAND, Robert Hugh 

FAIRCLOUGH, Peter Donald 

FERNANDO, Bernard Racy! O’Clen 

GALLOP, David Leslie 

GHOSH, Shyamal Kumar, B.£. 

Guy, Edward 

Guy, Michael 

HARDING, Barrie Thomas 

HIGHAM, John David 

HINDLE, Duncan Gregory 

HUSAIN, Iftikhar Arshad, B.sc. 

HUSSAIN, Asghar 

JAIN, Shailendra Kumar, B.sc. 

JAYASUNDARA, Hattuwange Sumatipala 

JOSHI, Vinayak Devidaspant 

KANAGASABAI, Sathasivam, B.SC. 

KEYS, Roger Stanley, B.A. 

KNOX, Richard Arthur 


TRANSFERS: Ist LIST 


Student to Graduate 


AHAMED, Syed Vickar, M.E. 
ARTHANAYAKE, Ratnayake 
Harischandra Tilakasiri Jayasinghe 
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LENGYEL, Frank Joseph, B.Sc. 

Lewis, David John, B.sc. 

LEWIs, David Morgan 

L1, Hing To, B.sc. 

LINKENS, Derek Arthur, B.SC.(ENG.) 

Lowry, Edward John 

LOWE, Bernard, B.ENG. 

MALPASS, Alan 

MOLEY, Richard Michael, B.sc. 

MOORE, Ian Geoffrey, B.SC. 

MORGAN, Richard Huw, B.SC. 

MUKHERJI, Amal Kumar, B.SC. 

O'NEILL, Robert John, B.£. 

PATTANTYUS-ABRAHAM, Tamas 

PIESSF, Richard Gordon, 
DIP.TECH.(ENG.) 

RAHMAN, David Brian 

SHAMBROOK, Kevin Pius, B.Sc. 

SILVER, Dennis Edward Peter, B.Sc. 

sims, Allan Derek 

SMIDTH, Klaus Henrik Philip, B.sc. 

SMITH, Richard Leon Faure, B.A. 

STANLEY, Edwin Albert, B.Sc. 

TAYLOR, John George, B.SC. 

THOMAS, Anthony 

WALTON, Bryan Beverley 

WILKINSON, Michael Burton, B.ENG. 


KOLTE, Satish Hanamant 

KOTIBHASKAR, Vijay Krishnaji, B.sc. 

McCORKINDALE, Ralph Benson 

McEWEN, Charles John 

MACKENZIE, Patrick Stuart 

MACLEOD, Colin John 

NUNN, Michael Gordon 

Pass, Richard Stephen 

PEACOCK, Roy Donald 

PIRANAVANATHAN, Namasivayam 

QUILLIAM, Alan Hamilton 

RAJAPAKSA, Darwin Lakshman 
Bartholamuse 

RAMAMURTI, Srinivasan, B.E. 

RAO, Udipi Vitoba 

RATNASINGHAM, Stanly Emmanual 
Coduthore 

RICHARDSON, John 

RODGERS, Gerald Patrick 

ROGERS, Peter 

SAHA, Birendra Kishore, B.SC., B.E. 

SAHABHAUMIK, Himanshu Kumar, B.F. 

SAINI, Ramkishore, B.E. 

SCEATS, Anthony Paul 

SEN, Ajay Kumar, B.SC., B.E.E. 

SHAH, Prabodh Liladhar 

SHAMI, Amjad Ali, M.Sc. 

SNELSON, John Kenneth 

SOMAGANDAN, Palaniappa Suppiah 
Pillai 

stusBs, Alan Richmond 

SURYANARAYANAMURTY, Mylavarapu, 
M.SC. 

SURYAPRAKASAM, Rupakula, M.SC. 

TANYAN, How Fah 

THIYAGARAJAH, Muthuthamby 

Topp, Alan 

TOWNSEND, Michael 

TwoseE, Brian Graham 

WALVEKAR, Arun Govend 

WATHEY, Derek 

WATKINS, Derek John 

WILLIAMS, Rodney Albert 

WILSON, Arnold 

WOODLEY, David Medley 

YARNOLD, Robert Ashley, B.SC. 


ATKINSON, Peter 
AUSTEN, Edward Harold, B.sc. 
BAGGETT, John Edgar 


Student to Graduate (continued) 


BAKER, Richard Ingram, B.SC.(ENG.) 

BALASUBRAMANIAM, Thambippillai 
Vaithialingam 

BALDWIN, Brian Edward 

BALMER, lan Richard 

BANKS, John Edward 

BARRETT, Michael John 

BEAUFOY, Derek Stanley 

BINKS, John Kenneth 

BRADLEY, David 

BRENNAND, Terence 

BUCKLAND, David Albert 

BULPETT, Maj. Edward 

BULWER, John Alfred 

BUTLER, Robert Gyabaa Jones, B.sc. 

CATON, Philip Stuart, B.SC.(ENG.) 

CHAKRAVORTY, Asit Chandra, B.E. 

CHATER, Brian, B.SC. 

CLARKE, Martin, B.SC.(ENG.) 

CORKER, Reginald David, B.SC.TECH. 

CORNISH, Charles Brian, B.E. 

COWLEY, Christopher Vincent 

DAVIES, Michael John 

DEAN, Michael, B.SC. 

DEBBAS, Robert Cesar 

DENTON, Alan 

DEWHURST, Geoffrey, B.SC. 

DINSMORE, Robert Eagleton 

porE, John Raymond, B.sc. 

DUNN, Ronald, B.sc. 

DURHAM, Robert, B.SC.TECH. 

EDWARDS, Roger David, B.SC.(ENG.) 

ELLIS, Peter Brian, B.SC.TECH. 

ELLIS, Richard John Godwin 

EWENS, Stuart Christopher, 8.sc. 

FAIRFOUL, Peter, B.SC. 

FARRELL, Patrick 

FEE, Peter 

FREEMAN, Barry Claude, B.E. 

FREEMAN, Joseph Brian Alexander 

FRIEND, Beverley William 

FRY, Charles Rodney, B.sc. 

GANDER, Robert Edward 

GARRETT, John Arthur 

GAY, Michael John 

GILMOUR, Robert, B.SC.(ENG.) 

GOODMAN, Keith Albert 

GoopyYER, John Edward 

GOONASEKERA, Lakshman Kirthisri, 
B.SC.ENG. 

GREAVES, Walter, B.SC.(ENG.) 

GREENWOOD, David 

GREGORY, Douglas Stuart, B.sc. 

GRIFFITHS, Gordon, B.SC. 

GUNASEKERA, George Oscar 
Samarasinghe, B.SC.(ENG.) 

Guppy, Christopher John, B.SC.(ENG.) 

GUTTERIDGE, John Edwin, B.sc. 

GYAwW, San Tun, B.Sc. 

HAIGH, Geoffrey 

HAMMOND, James William 

HANCOCK, Brent Sidney 

HANNAFORD, David Arthur 

HARDS, David John, B.SC.(ENG.) 

HARRISON, Ronald 

HARTE, Robin Willis, B.SC.TECH. 

HATTON, Edward Albert, B.sc. 

HEATON-ARMSTRONG, Christopher John, 
B.SC.(ENG.) 

HEMINGTON, Rodger Haird, B.ENG. 

HEYWOOD, Sidney Colin, B.SC.TECH. 


ELECTIONS: 2nd LIST 


Graduates 


ADEYEMI-AKINDIYA, Julius Oladokon, 
B.SC.(ENG.) 

ATKINS, Edward James, B.E. 

BRADLEY, Harold Leonard 

BREUER, George Heinrich Paul 

CARTER, Derek Michael, B.sc. 

CREED, John William, B.sc. 

CURD, Andrew Arnold Benjamin 

DACOSTA, Cameron Ashley Phillip 
Anthony 

DANIEL, Michael, B.Sc. 

DAVIS, Keith Christian 

EL-ZU’BI, Makram Sharif, B.sc. 

FISHER, Anthony John, B.SC.(ENG.) 

FLETCHER, Brian Charles, D.F.H. 

GRIFFITHS, Roger Edward, B.SC.(ENG.) 


Hicks, Gordon Graham 
HILLIER, William Edward 
HOGAN, Daniel Joseph 
HOLIAN, Peter 
HOPWOOD, Leonard Cameron, B.sc, 
HORSFIELD, Michael 
HOUGH, Jakobus Willem, B.sc.(ENG,) 
HUNTINGTON, Alan 
ISGAR, Christopher Roy 
JACKSON, Brian 
JACKSON, Keith Howard 
JEFFERSON, Frank Jerome 
JEFFS, Ernest David 
JOHNSON, Philip Ian, B.sc. 
KARUNARATNE, Naiyandikarayalage 
Samarajeewa 
KHERA, Ranjit 
KUBBA, Mahmoud Mansour 
KUBBA, Om Parkash, B.sc. 
LIM, Jin Twan 
LLEWELLYN, Peter John, B.SC.(ENG.) 
LOCKTON, Michael Harry, m.a. 
Lort, Graham Arthur, B.sc. 
MAGUIRE, Michael Gerard 
MARRIOTT, Trevor 
MARSHALL, Edward Trevor 
MASON, James Douglas 
MATTHEWS, Henry Joseph 
METCALF, John Hugh 
MIDGLEY, Brian John 
MILLER, John Hillman, B.£. 
MILLWARD, John David, P.sc. 
MORLEY, Alec Glynn 
MORRIS, Richard Michael, 
DIP. TECH.(ENG.) 
NEAL, Richard John, B.ENG. 
NEWSON, Keith William, B.sc. 
OvaADyYA, Silvio Yasar, B.SC.TECH. 
PACKMAN, John Edwin. B.sc. 
PALMER, Adrian Edward Arthur, 
B.SC. TECH. 
PAPADAKIS, Andreas Constantine 
RAMSAY, James Charles, A.H.-w.c, 
RANCE, Brian Ernest, B.SC.(ENG.) 
RAWLINSON, Keith, B.SC.TECH. 
SAHNEY, Ravish Kumar 
SARGENT, Keith Valentine, B.sc. 
SAYERS, Martin Alan, B.Sc. 
SCHEMEL, Raymond Etienne, 
B.SC.(ENG.) 
SENGUPTA, Amit 
SENIOR, Henry Stanley, B.Sc. 
SHACKLETON, David William, B.Sc. 
SHINN, Eric William, B.sc. 
SINGH, Gopal, B.SC.(ENG.) 
SMITH, George Michael, B.Sc. 
STEPHENSON, Frederick William, B.SC. 
STUART, Malcolm, B.SC.TECH. 
SZUPROWICZ, Hubert, B.SC.(ENG.) 
TARGETT, Edward Leonard, B.Sc. 
TATTERSALL, Peter, B.ENG. 
TAYLOR, Peter Arthur, B.SC.TECH. 
TEICHNER, Thomas 
THATCHER, John 
VELAUTHAPILLAI, Thampu, B.SC. 
VIPOND, Douglas Dan, B.SC.TECH. 
WILSON, John Stuart, B.sc. 
WOODFIELD, Brian Kieth Hylbert, 
B.SC.TECH. 
wooprorfE, Daniel Michael, B.SC. 


HAFFENDEN, Montague Arthur, 
B.SC.(ENG.) 

HAGUE, Anthony Miller, B.SC.TECH. 

HARDING, Cyril Charles 

HILL, Brian Jarvis 

HIRST, Robert Brian, B.SC.(ENG.) 

HUMPHREYS, Peter, B.SC. 

JENKINSON, Brian, B.ENG. 

KHOO, Teng Lake, B.F. 

KIRSNER, Richard Louis Graham, 
B.E. 

LEVIALDI, Stefano 

LYON, Ronald John, B.sc.(ENG.) 

McCLELLAND, James, B.SC.(ENG.) 

MAHONEY, Brian Gerald, B.E. 

MANDALL, Albert Alan, B.SC.(ENG.) 


JOURNAL I.E.E. 
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Graduates (continued) 

wentA, Vijaykumar Bhagwandas, 
M,SC.TECH. 

nairN, John Hamilton Comrie, B.£. 

NEWMAN, John Edward, D.F.H. 

PACKER, John Stuart, B.E. 

paGe, Michael Brian, DIP.TECH.(ENG.) 

PICKARD, Philip Leonard, B.Sc. 

REASON, John Alden, B.SC.(ENG.) 

sLINGER, Albert Barrie, B.SC. 

stacey, Michael Albert, 8.sc. 


Students 


ARCHBOLD, Brian David 

sirD, Ernest William 

case, Raymond Ernest 

CLARKE, Peter Andrew, B.SC. 
COHEN, Abraham 

HANCOCK, Fred Lawrence 

xeppiE, John Stewart 

LETHBRIDGE, David Graham, B.Sc. 
MARSHALL, Roy William 


TRANSFERS: 2nd LIST 


Student to Graduate 


ABATE, Stephen John, B.SC.(ENG.) 

apBeyY, Peter John, B.SC. 

air, Dennis Charles, B.SC.(ENG.) 

ALLAN, Anthony Gavin 

ALLEN, Kenneth Royston 

AMARASINGHAM, Y ogendiran 

ayres, Jeffery Edward, M.A. 

BLIGHT, Barry Malcolm 

BOLTON, Brian, B.SC. 

BOUCHER, Richard Desmond Greer, 
B.SC. 

BRUNDLE, Leonard Knowles, 
B.SC.{ENG.) 

supp, Leslie William 

CHALLIS, Michael Jeremy 

COLBROOK, Philip Charles, B.SC.TECH. 

COLDWELL, John Keith 

poe, Eric Nolan, B.sc. 

ELLWOOD, Michael Robin, B.sc. 

FISHER, Forest Francis Rutley, B.A. 

FLACK, Laurence Edmund, B.sC.(ENG.) 

FORD, Brian Gerald, B.F. 

GARDNER, John Leslie 

GREEN, Peter John 

HADWIN, Leslie, B.SC. 

HARDING, John, B.SC.(ENG.) 

HARRISON, Cedric 

HAWES, Kevin John, B.E. 

HILLS, Raymond Clement, B.SC.(ENG.) 

HUGHES, Michael 

ING, John 

JaMES, Christopher Edward, B.SC.(ENG.) 

KELLY, Paul Newton, B.SC.TECH. 

KELSEY, Gordon Richard 

LANE, Colin 

LIDDELL, Ian Gordon, B.Sc. 

LLOYD, Peter, B.SC.(ENG.) 

LUK, Woon Kwan 

MANNING, David Brian 

MARRIOTT, John Oliver Hayes 

MEECH, John Norman 

MEREDITH, Geoffrey Clifford Percy 

METCALF, William Snowdon, B.SC. 

METHERELL, Ivor John 

MILLER, David Edward, B.SC.TECH. 

MIRZA, Hamayun 

MoRRIS, Selwyn James 

MOUSLEY, Jeremy Herbert St. Hill 

MUTHURAJAH, Nadarajah 

NEAL, John Edward 

NEWMARCH, Derek Charles 

NIGHTINGALE, Clive Richard 

NOAKES, John William 

NORRIS, Bryan Leslie 

obIGWeE, Hyacinth Nwafor, B.SC. 

OGDEN, Barry 

OLDFELD, Keith Arthur 

ONYEMELUKWE, Clement 
Chukwukadibia 

ORPEN, Vernon Ivan Norman Colin, 
B.SC.(ENG.) 

OSBORNE, Colin Terry, B.SC.TECH. 

O'TOOLE, Thomas Samuel 

PARKES, Maurice William, 
B.SC.(ENG.) 


OCTOBER 1961 


STANDING, Caspar Vernon, D.F.H. 
STANIFORTH, Clifford 
TAYLOR, George Bernard, B.Sc. 
TAYLOR, Martin, B.sc. 
TURNBULL, Maurice Greig 
WOLSTENHOLME, Anthony Charles 
Gordon, B.sc. 
YERBURY, Michael John, 
DIP. TECH.(ENG.) 


MILEY, John 

REES, David James 

SEDGWICK, John Francis 

SETHNA, Hormazdiar Minocher, B.. 

SWAMINATHAN, Tiruvadi Pranatharthi 
Haran, B.sc. 

THORP, William Alexander Duncan, 
B.SC. 


PARSONS, William Geoffrey, B.sc. 

PEABODY, Christopher John 

PEET, Brian Westby 

PEGG, Trevor Donald 

PEGRUM, David Noel Methley 

PHILPOTT, Ronald George 

PHU, Trieu-Nhien 

POLLARD, Colin 

PROBERT, Peter Ernest 

RAE, Murray, M.S., B.SC. 

RAILTON, Peter Lawrence 

RAJANAYAGAM, Ilanganayagam 

RATHMELL, Richard Anthony 

READ, Peter George 

READ, Peter Walter 

REED, Michael 

REED, Rodney Charles Ernest 

REEVE, Ivan Beaumont 

RHODES, David John, B.Sc. 

RICHARDSON, Philip Keith 

ROGERS, Raymond Charles 

ROSSER, John Anthony, B.SC.(ENG.) 

RUNDLETT, David Joseph 

RYAN, Anthony Geoffrey 

SALEEM, Muhammad Abdul Qadur 

SALMON, Bryan Alfred 

SANDERSON, John David 

SANMUGARAJAH, Ambalavarnar 

scoTT, Roy 

SCOTT-KERR, Robert James, B.SC. 

SCRUTTON, William Henry Charles 

SEALE, David Alexander 

SEED, John Junior 

SHARPE, John Thomas Lawrence, 
B.SC.(ENG.) 

SHEWARD, Peter Thomas 

SHORT, Michael John, B.sc. 

SIM, Kwang Teo, B.SC.(ENG.) 

SIMMONS, Alan, B.SC.(ENG.) 

SIVATHASAN, Sandrasegarar 

SKEA, David Mackenzie 

SMITH, Brian Charles 

SMITH, Brian Michael Thomas, 
B.SC.(ENG.) 

SMITH, Lawrence 

SMITH-GOOSE, Brian Arthur 

SPARKES, Peter Robert 

STALLARD, George William 

STARKE, John Eric 

STEELE, Brian Frederick 

SUDWEEKS, Richard William, A.R.C.s.T. 

SUMANATILAKE, Piyadigamage 
Saranapala 

TEOH, Chin Koon, B.SC.(ENG.) 

THAMBAPILLAI, Samuel Gunaseelan, 
S26: 

THOMAS, James Michael, B.SC.TECH. 

THURLOW, Robert Clifford, B.sc. 

TILLEN, Peter John 

TINSLEY, David 

TOTHILL, Hugh Alfred William, 
B.SC.(ENG.) 

UNDERWOOD, John 

VANDERSTEEN, Anthony David 

virr, Leonard Edward, B.Sc. 


Student to Graduate (continued) 


WALKER, John Richard 

WATSON, Peter Stanley 

WEDLAKE, David 

WELLER, Clive 

WELLS, Alan Raymond 

WESTLAKE, Paul Sydney 

wHItTE, Eric Simpson 

waite, George William 

WHITEHOUSE, Joseph Colin, B.sc. 

WHITELEY, Timothy, B.SC. 

WHITING, Barry Rex Antony 

WILLCOX, Brian Anthony Morgan, 
B.SC.(ENG.) 


WILLIAMS, Barry 

WILLIAMS, Derek Edward 

WILSON, Thomas, A.H.-W.C. 

WISHART, Keith 

WONG, Chun-Win 

woop, David John 

WOODALL, Kenneth Anthony, 
B.SC.TECH. 

woopns, Brian John, B.SC.(ENG.) 

WORRALL, David Roger 

WRIGHT, Anthony, B.SC.(ENG.) 

WRIGHT, Michael Stephen, B.sc. 

WRIGHT, Stephen John 





District Meetings 


ARRANGEMENTS for District Meetings in November and December 1961 
other than in the area of a local Centre 


November 1961 


READING 
6 Monday Visit to Earley power station, at 7 p.m. 


MAIDSTONE (at Maidstone Technical College at 7 p.m.) 
7 Tuesday ‘The new I.E.S. Code’ 


OXFORD (at the Demonstration Room, Southern Electricity Board, 
37 George Street, at 7 p.m.) 

8 Wednesday P. D. DUNN, B.Sc. ‘Unconventional methods of energy 
conversion’ 


READING (at the George Hotel, King Street, at 7.15 p.m.) 
20 Monday Open forum 


December 1961 
MAIDSTONE (at the ‘Wig and Gown’ at 6.30 for 7 p.m.) 

7 Thursday G. P. COPPING, B.SC. ‘Electronics in the postal mail 
services’ 





British Nuclear Energy Conference 


DETAILS of three forthcoming meetings of the British Nuclear Energy 
Conference are given below. Papers and discussions on the applications 
of nuclear energy and ancillary subjects are published in the quarterly 
Journal of the British Nuclear Energy Conference. The annual subscrip- 
tion payable by members of The Institution who wish to receive the 
quarterly regularly is 30s. post-free. Single copies are available at 
7s. 6d. each 


1961 
NOVEMBER 28 Tuesday (5.30 p.m.) 


Sponsoring society: Joint Panel on Nuclear Marine Propulsion 
Place of meeting: 76 Mark Lane, London E.C.3 


HIGH TEMPERATURE GAS-COOLED REACTORS FOR MARINE PROPULSION 
J. E. Richards 


NOVEMBER 30-DECEMBER 1 Thursday (5S p.m.)—Friday 


Sponsoring society and place of meeting: The Institution of Electrical 
Engineers, Savoy Place, London W.C.2 


Symposium on NUCLEAR ELECTRONICS 


DECEMBER 13 Wednesday (5.30 p.m.) 

Sponsoring society and place of meeting: The Institution of Electrical 
Engineers, Savoy Place, London W.C.2 

ELECTRICAL ASPECTS OF HUNTERSTON NUCLEAR GENERATING STATION 
J. Henderson, c.B.£., M.c., B.sc., G. F. Kennedy, M.A., and K. J. Wootton, 
B.SC., PH.D. 
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ANNOUNCEMENTS TO MEMBERS 





THE HOMES FUND 


SUMMARY OF CONTRIBUTIONS RECEIVED TO 
7TH SEPTEMBER I96I 


no. of 
contributors s #.. d. 
£1000 and over 8 8685 0 O 
£100 to < £1000 32 7181 3 0 
£5 to < £100 942 9835 15 10 
£2'to <£5 2397 6604 16 3 


under £2. 31723 16780 5 10 


49087 011 





NOMINATIONS 


HACKNEY TECHNICAL COLLEGE, 

GOVERNING BODY 

THE Council have nominated Dr. F. T. Chapman, c.B.E., 
MEMBER, to serve as their representative on the above govern- 
ing body. 


PADDINGTON TECHNICAL COLLEGE, 
GOVERNING BODY 


The Council have nominated Mr. D. W. Hopkin, MEMBER, to 
serve as their representative on the above governing body. 


POPLAR TECHNICAL COLLEGE, 
GOVERNING BODY 


The Council have nominated Mr. W. H. L. Lythgoe, MEMBER, 
to serve as their representative on the above governing body. 


SOUTH EAST LONDON TECHNICAL COLLEGE, 
GOVERNING BODY 


The Council have nominated Mr. D. P. Sayers, B.Sc., MEMBER, 
to serve as their representative on the above governing body. 


WANDSWORTH TECHNICAL COLLEGE, 

GOVERNING BODY 

The Council have nominated Mr. D. W. Hopkin, MEMBER, to 
serve as their representative on the above governing body. 


PROGRAMMES OF LOCAL CENTRES 
ETC. 


MEMBERS are reminded that, if they wish to obtain regularly 
the programme of a Centre or Sub-Centre other than that in 
which they reside, they should apply to the Secretary of The 
Institution, when the necessary arrangements will be made. 

A document giving details of the meetings of all local 
Centres, Sub-Centres, Groups, etc. is prepared at Savoy 
Place at.the beginning of each half of the session, and any 
member may obtain a copy on request. 
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ADDITIONAL ORDINARY MEETING 


AN additional Ordinary Meeting of The Institution will be 
held in the Lecture Theatre at Savoy Place at 5.30 p.m. (tea 
at 5 p.m.) on Thursday, 23rd November 1961, when a paper 
entitled ‘The B.B.C. Television Centre and its technical 
facilities’, by F. C. McLean, C.B.E., B.SC., MEMBER, H. W, 
Baker, 0.B.E., MEMBER, and C. H. Colborn, B.SC., MEMBER, will 
be presented and discussed. Copies of the paper will be 
available about ten days before the date of the meeting. 


GRAHAM CLARK LECTURE, 1962 


THE 8th Graham Clark Lecture will be delivered by the Rt. 
Hon. Sir Lionel Heald, P.c., K.T., Q.C., M.P., on the 28th 
March 1962 at The Institution of Mechanical Engineers, 
1 Birdcage Walk, London S.W.1. 


CANCELLATION OF MEETING ON THE 
15TH NOVEMBER 1961 


THE programme card of London meetings shows on the 15th 
November 1961 an Electronics and Communications Section 
lecture on ‘The performance of transistor portable receivers’, 
Members are asked to note that this meeting will not now take 
place. 


THE INSTITUTION EXAMINATION 


PARTS I and II of the Institution Examination were held at 
22 home centres and at 38 oversea centres in the northern 
hemisphere in April 1961. There were 26 Part I home candi- 
dates and 76 oversea candidates, of whom 6 and 10 candidates 
respectively were successful. 

For Part II, 111 entries were received from home candidates 
and 45 from oversea candidates, the successful candidates 
numbering 73 and 15 respectively. 

In the Part III Examination, each candidate must attempt 
advanced electrical engineering and has a free choice of two 
from eight special subjects available. He may attempt one, 
two or three subjects at any Examination, and credit is given 
for any pass obtained. The table that follows analyses the 
performance of candidates in each subject in the June 196! 
Examination. 


subject no. of no. of success- 
candidates ful candidates 
Advanced electrical engineering . 692 294 
Electrical measurements . ; ; 76 33 
Electrical machines . : : P 99 74 
Radiocommunication ’ ; : 121 96 
Electricity supply . ; ‘ . 254 133 
Electronic engineering . ; . Bis 137 
Line communication f : 22 14 
Utilization of electrical plant . . 234 88 
Illumination engineering . : 3 2 


JOURNAL I.E.E. 
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SCHOLARSHIPS 


qHE following scholarships have been awarded by the Council 
of The Institution for 1961: 


RESEARCH SCHOLARSHIPS 


Ferranti Scholarship (tenable for one year) 

H. B. WILLIAMS_ to study carrier storage phenomena in 
semiconductor devices in relation to 
simple frequency-divider circuits 


LM.E.A. Scholarship (tenable for one year) 
D. HUCKLE to undertake research into electrical 
power-system protection 


I.M.E.A. Scholarship (tenable for one year) 
J. W. LEAKE to investigate the mechanism of growth 
of sparks in electro-negative gases 


STUDENT SCHOLARSHIPS 


Manville Scholarship (tenable for three years) 
H. M. BRASH to pursue the degree course in physics, 
University of Edinburgh 


Salomons Scholarship (tenable for one year) 

A. L. MANSON to pursue the final year of the honours- 
degree course in electrical engineering, 
University of Edinburgh 


J. S. Robinson Memorial Fund Scholarship (tenable for one 
year) 

R. I. HOUSTON to pursue the final year of the degree 
course in electrical engineering, Queen’s 


University, Belfast 


Mervyn J. P. O’Gorman Memorial Fund Scholarship (tenable 
for one year) 
D. J. BELSHAM to pursue a full-time course in preparation 


for Part ITI of the Institution Examination 


to pursue a full-time course in preparation 
for Part III of the Institution Examination 


A. K. SHARPE 


ARRANGEMENTS WITH ENGINEERING 
INSTITUTIONS OVERSEA 


MEMBERS who may have to travel abroad are reminded that, 
in certain countries, reciprocal arrangements are in operation 
with engineering institutions for the extension of privileges to 
visiting members. The complete list of institutions concerned 
is as follows: 


country institution 

Australia Institution of Engineers, Australia 

Austria Osterreichischer Ingenieur- und Architekten- 
Verein 

Belgium Société Royale Belge des Ingénieurs et des 
Industriels 

Société Belge des Electriciens 
Brazil Instituto de Engenharia 
Canada Engineering Institute of Canada 
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Ceylon Institution of Engineers, Ceylon 

Denmark Dansk Ingenigrforening 

Finland Suomen Teknillinen Seura 
Tekniska Forenigen i Finland 

France Société des Ingénieurs Civils de France 
Société Francaise des Electriciens 

Germany Verein Deutscher Ingenieure 
Verband Deutscher Elektrotechniker 

Holland Koninklijk Instituut van Ingenieurs 

Iceland Association of Chartered Engineers in Iceland 

Ireland The Institution of Civil Engineers of Ireland 

India Institution of Engineers, India 

Italy Associazione Elettrotecnica Italiana 
Associazione Nazionale Ingegneri e Architetti 

Italiana 
Japan Institute of Electrical Engineers of Japan 


New Zealand New Zealand Institution of Engineers 


Norway Norsk Elektroteknisk Forening 
Den Norske Ingenigrforening 

Pakistan Institution of Engineers, Pakistan 

Portugal Ordem dos Engenheiros 

Rhodesia Rhodesian Institution of Engineers 


South Africa South African Institution of Civil Engineers 
South African Institute of Electrical Engineers 
South African Institution of Mechanical 
Engineers 


Spain Instituto de Ingenieros Civiles de Espana 

Sweden Svenska Teknologforeningen 

Switzerland Schweizerischer Ingenieur- und Architekten- 
Verein 

Turkey Turkish Engineering Society 


United States American Institute of Electrical Engineers 
American Institute of Chemical Engineers 
American Institute of Mining and Metal- 
lurgical Engineers 
American Society of Civil Engineers 
American Society of Mechanical Engineers 
Institute of Radio Engineers 


The Secretary of The Institution of Electrical Engineers 
will gladly provide letters of introduction for members 
visiting these countries. 


ARTICLES IN THE TECHNICAL PRESS 


TO enable the technical Press to publish as soon as possible 
new material of topical interest dealt with in papers accepted 
for reading before The Institution, an author of such a paper 
is at liberty to offer a more popular, less technical and shorter 
article for publication in the technical Press before the reading 
of his formal Institution paper on the same subject, provided 
that the article does not appear before the paper has been 
published individually and that the article makes reference to 
the paper. 

Similarly, the author of a paper that has been accepted 
for publication only may proceed forthwith to prepare an 
article for the technical Press, but it must not appear before 
the paper has been published in the Proceedings or as a 
Monograph, and it must be accompanied by a suitable 
acknowledgment. 
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Announcements to members (continued) 


PAPERS FOR THE PROCEEDINGS 


THE Institution’s ‘Handbook for authors’ gives particulars of 
a number of requirements (including maximum length), 
compliance with which is essential if a paper is to be accepted 
for publication in the Proceedings. 

The handbook includes an outline of the broad classes of 
paper that are acceptable, and this may assist an author to 
decide whether, and in what form, to submit his material. 
It is, however, concerned chiefly with the manner in which a 
paper should be written; the matter is considered by at least 
three referees, who give their opinions as to its suitability. 

Occasionally, a manuscript has to be returned to the author 
without assessment of its intrinsic merit, because it is so 
badly presented as to be unsuitable for sending to referees. 
An author who is thinking of submitting a paper for the 
Proceedings should therefore apply to the Secretary of The 
Institution for a copy of the handbook. This may save the 
trouble and expense of avoidable revisions and correspondence. 

A copy of the handbook will be supplied free of charge to 
a prospective author who submits a summary of the paper he 
has in mind. Any other interested person may obtain a copy 
for 3s. (post-free). 


THE BRITISH NUCLEAR ENERGY 
SOCIETY 


ON the Ist January 1962, the British Nuclear Energy Society 
will be established in succession to the British Nuclear Energy 
Conference. The successful use of nuclear energy demands 
the application of many aspects of science and technology and 
a constant interchange of knowledge and experience between 
those trained primarily in these aspects. It was to provide a 
channel for this interchange that in 1955 the British Nuclear 
Energy Conference was established by The Institution of 
Civil Engineers, The Institution of Mechanical Engineers, 
The Institution of Electrical Engineers, The Institute of 
Physics, and The Institution of Chemical Engineers, who 
were later joined by The Iron and Steel Institute, The Institute 
of Metals, The Institute of Fuel, and The Joint Panel on 
Nuclear Marine Propulsion. 

The Conference has sought to fill its role principally in 
three ways: 


1. By publishing in the Journal of the B.N.E.C. all the more 
important papers on nuclear energy presented to the con- 
stituent societies 

2. By keeping members of the individual societies informed 
of those meetings of the other societies that are devoted to 
aspects of nuclear energy 

3. By sponsoring meetings on nuclear energy, organized 
either for the Conference by the appropriate societies or, 
where the subject involves the application of several dis- 
ciplines, by the Conference itself. 


The Board of the Conference feel, however, that the time 
has come to provide a central forum for the discussion of 
nuclear energy, and it is for this purpose that the British 
Nuclear Energy Society has been established. The Institution 
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of Civil Engineers has made its premises in Great George 
Street, Westminster, London, available as a meeting Place, 
and a regular programme of papers, lectures, symposia and 
informal discussions is being planned. The Society will (like 
the Conference) publish a quarterly journal, which, in addition 
to reprinting a wide range of important papers, will contain 
original papers and discussion on them, information and 
authoritative scientific and technological comment on develop. 
ments in nuclear energy throughout the world, and reports of 
meetings of the Society. The first issue of the new journal will 
be published in January 1962. 

Membership of the new Society will be open on application 
to members of all classes of the constituent societies of the 
British Nuclear Energy Conference and to all who satisfy the 
Board that they are (to quote the Society’s constitution) 
‘actively engaged in the professional, scientific, or technical 
aspects of the application of nuclear energy and ancillary 
subjects’. To ensure continuity, for the first year the affairs of 
the Society will be managed by the present Board of the 
British Nuclear Energy Conference, but thereafter the Board 
will include members elected by and from the general member- 
ship of the Society. An application form for membership is 
enclosed with this issue of the Journal and on completion 
should be sent to the Secretary of the British Nuclear Energy 
Conference, 1-7 Great George Street, London S.W.1. 


COURSE ON COLOUR TELEVISION 


A COURSE Of lectures on colour television will be repeated in 
1962 under the auspices of The Television Society on Mondays 
the Ist, 8th and 15th January and Fridays the Sth, 12th and 
19th January. The meetings will be held at the London School 
of Hygiene and Tropical Medicine, Keppel Street, London 
W.C.1, beginning at 6.45 p.m., and the lecturers will be 
Mr. S. N. Watson, Mr. G. B. Townsend and Mr. P. Carnt. 

Enrolment forms are available from The Television Society, 
166 Shaftesbury Avenue, London W.C.2. 


RADIO HOBBIES EXHIBITION 


THE 1961 international radio hobbies exhibition, sponsored by 
the Radio Society of Great Britain, will take place from the 
22nd to 25th November 1961 at the Royal Horticultural 
Society’s Old Hall, Westminster, London S.W.1. 


OPTICAL CHARACTER RECOGNITION 


A SYMPOSIUM on optical character recognition, sponsored 
jointly by the Information Systems Branch of the U.S. Office 
of Naval Research and the Research Information Center of 
the U.S. National Bureau of Standards, will be held on the 
15th-17th January 1962 in the Department of the Interior 
Auditorium, C Street between 18th and 19th Streets, N.W., 
Washington, D.C., U.S.A. 

The object of the symposium is to discuss the exploitation 
of automatic-character-recognition techniques for a variety 
of applications. Further information is available from Miss 
Josephine Leno, Code 430A, Office of Naval Research, 
Washington 25, D.C., U.S.A. 


JOURNAL I.E.E. 
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MICROWAVE VALVES 


THE 4th international congress on microwave valves will be 
held from the 3rd to 7th September 1962 at the Technological 
University of Delft, Netherlands. This congress is organized 
by the Nederlands Radio Genootschap (NRG) and spon- 
sored by the Union Radio Scientifique Internationale. The 
three previous conferences in the series were held in Paris in 
1956, London in 1958, and Munich in 1960. Papers dealing 
with the following subjects are encouraged: diodes and grid- 
controlled valves; velocity-modulation valves; traveiling-wave 
tubes; backward-wave tubes; magnetrons and M-type 
amplifier tubes; parametric devices; gas-discharge devices; 
masers, irasers and lasers; tubes of special design (undulators, 
Cerenkov effect, harmonic generators, etc.); noise; electron 
mechanics (guns, focusing, etc.); cavities and slow-wave 
structures; space-charge waves; measuring techniques; and 
technology. 

Further information may be obtained from the Congress 
Office, P.O. Box 62, Eindhoven, Netherlands. 


Forthcoming events at Savoy Place 


ALL meetings are held at Savoy Place, beginning at 5.30 p.m. (tea at 
5 p.m.), except where otherwise stated. The nature of the meeting is 
indicated by the following key: 


7 


_ 
fod 
CwcTCEnw mo 


EDUCATION DISCUSSION CIRCLE 

ELECTRONICS AND COMMUNICATIONS SECTION 
INFORMAL 

MEASUREMENT AND CONTROL SECTION 
MEDICAL ELECTRONICS DISCUSSION GROUP 
ORDINARY 

SUPPLY SECTION 

UTILIZATION SECTION 


After each paper that has now been published is added the month 
when a summary appeared in the Journal under ‘The Journal digest: 
papers to be read’, i.e. about the time when the paper was published as 
aseparate. A paper that has not yet been published will be available at 
least ten days before the meeting at which it will be read. The full list 
of London meetings is given in the meetings card, which is available on 
request from the Secretary of The Institution 


October 1961 


ED 17 Tuesday P. D. AYLETT, PH.D., M.SC.(ENG.), will open a discussion 
on ‘The place of digital computers in the teaching of electrical 
engineers’* (at 6 p.m., tea at 5.30 p.m.) 


S 18 Wednesday 3. S. FORREST, D.SC., M.A. Chairman’s Address 
‘Research and transmission’ t 


| 23 Monday PROF. A. TUSTIN, M.SC., will open a discussion on ‘Is 
automation making satisfactory progress ?’§ 


M 24 Tuesday R. W. HOCKNEY, M.A., and T. O. JEFFRIES, M.A., D.PHIL. 
‘The use of analogue computers in predicting the space-time 
behaviour of nuclear reactors’ (paper 3704m) synopsis: 
September 1961 


E 25 Wednesday R. 3. HALSEY, C.M.G., B.SC.(ENG.), F.C.G.1. Chairman’s 
Address ‘Global communication’ t 


© 26 Thursday P. M. J. AILLERET. Lecture on ‘A comparison between 
generation and transmission problems in Great Britain and 
France’t (Joint Meeting with the British Section of the Société 
des Ingénieurs Civils de France) 


November 1961 


1 Wednesday i. 3. H. SKETCH, B.SC. Lecture on ‘Generation of 
power in satellites’t (at 6 p.m., tea at 5.30 p.m.) (I.E.E. and 
R.Ae.S. London Joint Group) 


2 Thursday Special General Meeting. Corporate members only 
(at 5 p.m., tea at 4.30 p.m.) 
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HIGH-ENERGY NUCLEAR PHYSICS 


A SYMPOSIUM on high-energy nuclear physics is to be held in 
the Physics Department, Imperial College of Science and 
Technology, London, on the 26th-27th March 1962. Further 
details may be obtained during December 1961 from the 
Administration Assistant, The Institute of Physics and The 
Physical Society, 47 Belgrave Square, London S.W.1. 


AUTOMATIC CONTROL IN THE IRON 
AND STEEL INDUSTRY 


AN international seminar on automatic control in the iron 
and steel industry will be held at the Palais des Congrés, 
Brussels, from the 19th to 23rd February 1962. The seminar 
is organized by the Institut Belge de Régulation et d’Auto- 
matisme. 

Further particulars may be obtained from the Secrétariat 
Permanent de l'Institut Belge de Régulation et d’Automatisme, 
98 chaussée de Charleroi, Brussels 6. 


oO 2 Thursday T. SOMERVILLE, B.Sc. Lecture on ‘Acoustics and the 
electrical engineer’t (at 6 p.m., tea at 5.30 p.m.) 


MED 3 Friday PROF. D. M. MACKAY, B.SC., PH.D., will open a dis- 
cussion on ‘Information theory in relation to biology’* (at 
6 p.m., tea at 5.30 p.m.) 


F 6 Monday R. G. MEDHURST, B.Sc. Lecture on ‘The general 
problems of f.m. multi-channel communications’ t 


M 8-10 Wednesday-Friday Conference on non-destructive testing in 
electrical engineering (all wishing to attend are required to 
register; forms available on application to the Secretary of The 
Institution) (see March 1960 Journal, p. 187) 


M 14 Tuesday N. PARKMAN. Lecture on ‘Tracking in insulation’+ 


U 16 Thursday K. K. SCHWARZ, M.A. ‘The design and performance 
of high- and low-voltage terminal boxes’ (paper 3695u) 
synopsis: see p. 616 


1 20 Monday Ss. J. EMERSON, O.B.E., M.ENG., will open a discussion on 
‘Electrical accidents and their causes, including the legal 
aspects’§ 

M 21 Tuesday P. M. CLIFFORD and A. FELTON, B.SC.(ENG.), will open 
a discussion on ‘The precision required in the calibration of 
industrial instruments’ f 


S 22 Wednesday A. S. ALDRED, M.SC., PH.D. ‘Electronic-analogue- 
computer simulation of multi-machine power-system net- 
works’ (paper 3694s) synopsis: see p. 617; J. G. MILES, 
B.SC. (ENG.) ‘Analysis of over-all stability of multi-machine 
power systems’ (paper 3715s) synopsis: see p. 617 


© 23 Thursday ¥. C. MCLEAN, C.B.E., B.SC., H. W. BAKER, O.B.E., and 
Cc. H. COLBORN, B.SCc., ‘The B.B.C. Television Centre and its 
technical facilities’ (see p. 636) 


ED 23 Thursday G. S. BROSAN, PH.D., B.SC.(ENG.), will open a dis- 
cussion on ‘The 57 effects of an electrical current’* (at 6 p.m., 
tea at 5.30 p.m.) 


M 28 Tuesday Section Dinner (at the Café Royal, London, at 7 for 
7.30 p.m.) 


E 29 Wednesday £. WOLFENDALE, B.SC.(ENG.). Lecture on ‘Recent 
developments in semiconductor devices and their applications’ + 


M 30-1 December Thursday-Friday (in conjunction with the British 
Nuclear Energy Conference) Symposium on nuclear elec- 
tronics (all wishing to attend are required to register; forms 
available on application to the Secretary of The Institution) 


* No advance information will be available, and no Press report will be permitted 
+ An abstract will be available in advance 

t No advance information will be available 

§ An abstract will be available in advance, but no Press report will be permitted 
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News from the Centres 





SOUTH MIDLAND CENTRE 


Diamond Jubilee celebrations 


IAMOND Jubilees come only once in the history of any 
organization, and 1961 is the Diamond Jubilee year of 
the South Midland Centre. There were no special celebra- 
tions on the actual day, which was the 27th February—no 





A group at Coombe Abbey during the South Midland Centre 
Diamond Jubilee celebrations 


doubt the right day of the year for the birth of the South 
Midland Centre but not a very appropriate day on which to 
organize special activities, as, with unfailing regularity, fog 
shrouds a large part of the Midlands and especially Birming- 
ham at this time of the year. 

It was not intended, however, to let the occasion go by 
unmarked, and a booklet was produced covering the Centre’s 
activities over the last 60 years. In addition to this, a three- 
day meeting, from Tuesday, 20th June, to Thursday, 
22nd June, was arranged, with activities in Birmingham 
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and the two Sub-Centres. Leisurely days were planned, with 
the activities starting with lunch to enable visitors from 
distant parts of the Centre to arrive without having to rise 
at an unseemly hour. 


Three days of activity 


The first day’s activity was in the North Staffordshire Sub- 
Centre. This opened with a lunch in the Crown Hotel at 
Stone, following which visits were made to a number of 
electrical factories, shoe manufacturers and a glass works, 
In the late afternoon, the party reassembled, travelled to 
Wolverhampton and finished the evening with a high tea and 
a visit to the theatre. 

The activities for Wednesday were concentrated in the 
Coventry and Rugby area, where the members, their wives 
and friends visited, according to their taste, electrical manu- 
facturers and a plant producing man-made fibres. The day was 
rounded off again by a visit to the theatre, in this case an ice 
show, where, by superhuman efforts by the theatre staff after 
a number of breakdowns, the water was made to freeze. 

The final day was in Birmingham, where visits were made 
to electrical manufacturers, a telephone exchange and a Grid 
control room. The social side of this day commenced witha 
lunch at the Botanical Gardens, and the evening was con- 
cluded with a buffet dance at the same place. 





At the buffet dance 


From left to right: Messrs. J. C. Pyatt, E. H. Cox, Mrs. J. Jones and 
Brig. Jones 


The weather was kind to us throughout, and 100 or 80 
members and their wives had perhaps a more energetic, but 
enjoyable, three days than they had originally anticipated. 

E, H.C. 


JOURNAL I.E.E. 
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SOUTHERN CENTRE 


Visit to H.M.S. Ariel 


tT the invitation of Capt. R. L. Clode, R.N., a visit was 

made by the Southern Centre to the Fleet Air Arm 
Training Establishment, H.M.S. Ariel, Lee on the Solent, on 
the afternoon of Friday, 14th July 1961. 


The visiting party numbered about 30 and was conducted 
by the staff of the establishment through the various stages 
of electrical and electronic training of Fleet Air Arm tech- 
nical personnel. The proceedings were opened by an intro- 
ductory address by Capt. Clode, to which Mr. R. Goford, 
Chairman of the Centre, replied. 

At the end of the visit, tea was taken in the ward room, 
during which Mr. Goford expressed thanks and appreciation 
on behalf of the Centre for a most enjoyable visit. H. Vv. H. 


BULLETIN OF THE SECTIONS 


SUPPLY 
OIL-FILLED CABLES 


HE paper by Drs. P. Gazzana-Priaroggia, G. L. Palandri 

and U. A. Pelagatti on ‘The influence of ageing on the 
characteristics of oil-filled cable dielectric’ and that by Drs. 
A. N. Arman and F, J. Miranda and Mr. G. R. Bishop on 
‘Progress in oil-filled cables and their accessories’ (see p. 609), 
read at a meeting at Savoy Place on the 19th April 1961 
under the Chairmanship of Mr. J. E. L. Robinson, led to a 
star-studded marathon of presentation and discussion. Both 
papers were read with care and with competence, and it was 
fascinating to watch the complete sympathy of the Italian 
trio—the one addressing the meeting by speech, the others in 
parallel by gesticulation. One felt that their points were made 
three times as strongly in consequence, and one could not 
but feel that this was going to be very necessary, sensing, in 
the tenseness of the atmosphere, the barrage that was likely 
to be forthcoming. It came kindly and gently—at first. 


Data accepted 

The authors were welcomed most sincerely; mention was 
made of their good fortune in having worked under Emanueli; 
contributors were on the whole willing to accept the data 
given in the Italian paper and the measurements made but 
were not nearly so willing to accept the conclusions drawn. 


MEASUREMENT AND CONTROL 


Temperature and stress were the main points of focus, and 
suggestions of working to limiting conditions were strongly 
disputed on the data available. The temperature within the 
cable at any time was not known. There were lack of assess- 
ment of absorption of gas by the oil, criticism that the studies 
had concentrated on manifestation but not the mechanism 
of ageing, and so on. 

As to the English paper, it was doubted whether the use of 
paper of higher impermeability would give the gains envisaged. 
Screening was generally accepted, but it was wondered 
whether the use of carbon paper was not much more harmful 
than was thought. It was felt, in the use of aluminium sheaths, 
that there had been too much complacency concerning cor- 
rosion and that the additional tests proposed were arbitrary, 
unreasonable and unnecessary. There was disappointment 
that there was no reference to cables for d.c. transmission etc. 

The respective authors dealt thoroughly and firmly with 
the significant issues raised by some 20 very active con- 
tributors to the discussion. The Chairman exercised his 
personal attributes to the maximum, so that the greatest 
advantage was taken of an unprecedented evening to discuss 
the mysteries, past, present and future, of oil-filled cables. 

D. McD. 


ASSEMBLING MECHANICAL COMPONENTS 


VERY entertaining and instructive lecture was given by 

Messrs. A. V. Hemingway and R. L. Dressler on ‘The 
automatic control of machines for assembling mechanical 
components’ on the 7th March 1961 at a meeting of the 
Measurement and Control Section at Savoy Place. Mr. C. G. 
Garton was in the Chair. An article based on part of the 
lecture and entitled ‘An automatic machine for building 
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cycle wheels’ appeared in the September 1961 Journal, p. 554. 

Mr. Hemingway began by generally discussing some of the 
problems of assembling mechanical components by means of 
automatic machines. The design of components could not be 
altered much to assist in automatic assembly, since they had 
been evolved over the last 70 years and the design and manu- 
facturing methods used were already the simplest and cheapest. 
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Bulletin of the Sections (continued) 


Speed and reliability 

Equipment taking a second to operate would be considered 
fast in a motor-car factory; in a cycle factory it could 
reduce the output by half because the parts were small, were 
made in large quantities, and were already easy and cheap to 
make. If a machine cost £10000 and made a component in 
2sec, it was worth spending £5 more capital to save one 
millisecond in making the component. One relay too many 
in a control sequence could waste £100. For high speed and 
small size, air cylinders with control valves operated by 
electrical solenoids were the best solution. 

Components of control gear must be capable of millions of 
operations without failure. Most switches and micro-switches 
had proved inadequate. Diode logic circuits with transistors 
had proved useful in replacing moving-contact relays etc. 

Mr. Hemingway went on to illustrate his points by reference 
to two typical machines, one in which the problems were 
mainly mechanical with electrical techniques assisting and the 
other where the control techniques dominated the solution. 


Automatic control applied to bicycle assembly 

The assembly of bicycle pedals was accomplished in two 
stages. The first stage assembled the pedal frame from com- 
ponents fed from hoppers; the frame was then plated. The 
second stage removed one end-plate, added the rubbers, 
reassembled the end-plate and nuts, and added the spindle 
and bearings. 


ELECTRONICS AND COMMUNICATIONS 


Monitoring devices were incorporated to reject damaged or 
wrong-sized parts and other non-standard parts, e.g. cigarette 
packets, hairpins, etc., that found their way into the hoppers, 
A short cine film was shown of the machine in operation, 

Mr. Dressler outlined the problems involved in tensioning 
and trueing a bicycle wheel that had been only loosely 
assembled and described the way in which the problems had 
been solved with automatic-control techniques. He caused 
some amusement by showing actual wheels in which the usual 
faults had been exaggerated. These clearly demonstrated the 
complexity of the problem, which could be summed up in 
his own words: ‘and all that remains to be done is to syn- 
thesize a control system enabling 40 interacting servos to 
shape a redundant structure according to three conflicting 
criteria’. 

Mr. Dressler showed a film of the machine in operation 
producing one tensioned and trued wheel every minute 
(including loading and unloading the machine). 


Discussion 


Nine members of the audience contributed to the discussion, 
which centred mainly on details of construction and opera- 
tion. Prof. A. Tustin and Mr. Dennis touched on the 
economics of developing such machines and whether the 
product remained standard long enough to recover the 
development and manufacturing charges. Messrs. Hemingway 
and Dressler agreed that this was the crux of the matter. 
The outcome economically was often extremely difficult to 
predict prior to embarking on such a project. H. M. G. 


BANANA-TUBE COLOUR TELEVISION 


N interested audience assembled at Savoy Place on the 

415th May 1961 to hear the presentation of six papers on 
the banana-tube television-display system: ‘Circuits for the 
banana-tube colour-television display system’ by Mr. K. G. 
Freeman; ‘Mechanical and manufacturing aspects of the 
banana-tube colour-television display system’ by Mr. H. 
Howden; ‘Appraisal of the banana-tube colour-television 
display system’ by Messrs. Freeman and B. R. Overton; 
‘The banana-tube display system’ by Dr. P. Schagen; ‘Colori- 
metry of the banana-tube colour-television display system’ 
by Mr. R. N. Jackson; and ‘The development of the banana 
tube’ by Mr. B. A. Eastwell and Dr. Schagen (see p. 611), 
Mr. R. J. Halsey was in the chair. 


Problems of colour-television presentation 


Dr. Schagen began the proceedings by briefly outlining the 
problems of colour-television presentation and went on to 
sketch the advantages obtained with the banana tube, as well 
as to indicate some resultant disadvantages. The advantages 
were the relatively cheap and simple cathode-ray tube 
employed, the high picture contrast obtained, and the shallow 
cabinet needed to house it. The disadvantages were that only 
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a narrow viewing angle was possible and the fact that the 
system incorporated optical and moving parts. 


A demonstration 


Mr. Overton took over for a demonstration, which was in 
four parts: a description of the equipment being used; a 
display of colour slides on the two test receivers employed; 
an elucidation of the effects on the final picture of the colour 
processing involved; and a showing of a colour film on the 
receivers. 

Mr. Overton showed the picture quality and contrast 
affected by changes in the types of signal used, which altered 
the colour lines; then with and without diode correction; then 
without processing at all. It was quite evident that colour 
brilliance and picture quality depended a great deal on the 
processing used. 

Finally, the colour quality attained on the receivers 
employing the banana tube was compared with that of a 
standard colour display. 

The authors carefully pointed out that these were merely 
experimental receivers and not yet practical propositions for 
domestic use. 


JOURNAL I.E.E. 
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NEW ZEALAND Hebburn, Co. Durham 
Chairman: F. T. M. KISSEL, 1.S.0., B.SC. 
Hon. Secretary: G. R. MILNE, B.SC., P.O. Box 749, Wellington C.1 NORTH MIDLAND 
Chairman: C. H. STACEY 


SOUTH AFRICA Hon. Secretary: P. J. MACKERTICH, 4 Oak Road, Leeds 7 


Transvaal and Orange Free State NORTH SCOTLAND 


Chairman: THE OVERSEA REPRESENTATIVE OF THE COUNCIL : 
Chairman: J. MOWAT 


. Hon. Secretary: A. J. ALEXANDER, Dubton Farm, Marykirk, Laurence! 
Joint Groups Kincardine 
ADEN NORTH STAFFORDSHIRE 
Chairman: Appointment pending Chairman: D. J. ANDREWS, B.SC. 
Hon. Secretary: J. D. D. DAVIES, B.SC., A.M.L.E.E., 13786 Projects Electrical Engi- Hon. Secretary: J. 1. HINE, M.E., Metal Industries Engineers, English Electric Cap 
neer, c/o B.P. Refinery (Aden) Ltd., P.O. Box 3003, Aden, Arabia Ltd., Stafford 
ARGENTINA NORTH-WESTERN 
Chairman: B. G. BorIssow, M.1.E.F., A.M.I.MECH.E. Chairman: D. P. ATHERTON, B.ENG 
Hon. Secretary and Treasurer: W. E. JAMES, A.M.1.MECH.E., Shell C.A.P.S.A., Av. Hon. Secretary: 1. M. MACAULAY, c/o Associated Electrical Industries 
Pte. Roque Saenz Pena 788, Buenos Aires Industrial Applications Engineering Dept., Trafford Park, Manchester 17 
BRITISH GUIANA NORTHERN IRELAND 


Chairman: R. F. CAMACHO, M.L.C.E. Chairman: W. J. LINDSAY 


Hon. Secretary: P. A. D. ALLSOPP, A.M.1.C.E. Public Works Dept., Georgetown Hon. Secretary: E. C. SALTHOUSE, B.SC., PH.D., 62C Somerton Road, Fortwi 
Belfast 15, N. Ireland 


HONG KONG 
RUGBY 


Chairman: S. Y. CHUNG, M.1I.MECH.E. hai - D.C. MacD 7 
Hon. Secretary and Treasurer: WARNER YEH, B.SC., M.A., A.M.LE.E., c/o China Chairman: D. C. MACDONALD, B.SC.(ENG.) ’ 7 
Hon. Secretary: H. S. MCNAUGHTON, B.SC., M.E.M. Engineering Dept., 


Engineers Ltd., Alexandra House, Hong Kong Plant Dihinn AEL Led, Beeb 
ant Division, A.E.I. .» Rugby 


SINGAPORE/MALAYA 
Chairman: C. M. CALDER, M.I.MECH.E. 
Hon. Secretary: 1. M. VARLEY, B.SC., A.M.1.C.E., P.O. Box 730, Singapore 


SHEFFIELD 

Chairman: M. WILSON a 
Hon. Secretary: B. RiGG, B.Sc., Electrica! Engineering Dept., The University 
Mappin Street, Sheffield 1 5 


. 
Professional Groups SOUTH MIDLAND 
GHANA Chairman: M. V. BRADBURY, DIP.TECH.(ENG.} 
foe, Beowtery: J. J. WHITESIDE, B.sC., 91 Chestnut Drive, Erdington, Bi 
am 


SOUTH-EAST SCOTLAND 

GIBRALTAR Chairman: A. M. MOFFATT 

Chairman: W. E. CHIAPPE, M.1.C.E., A.M.I.MUN.E. Hon. Secretary: G. J. H. BROOKING, A.R.C.S.T., c/o Bruce Peebles and Co. 
Hon. Secretary: H. A. MATTHEY, A.M.LE.E., 1 Emblema House, Bakers Passage Electronics Division, Edinburgh 

JAMAICA SOUTH-WEST SCOTLAND 


Chairman: A. M. PERRY, B.SC., M.1.E.E., A.M.ILMECH.E. Chairman: E. C. DRYBURGH, B.SC. ss . 
Hon. Secretary: D. RAESIDE, B.SC., c/o Dept. of Electrical Engineering, 


Hon. Secretary: H. R. BRAND, D.F.H., A.M.1.E.E., P.O. Box 122, Kingston 10 of Science and Technology, Glasgow C.1 

MIDDLE EAST SOUTHERN 

Chairman: H. NAYER-NOuRI, B.SC., M.I.E.E. Chairman: S. A. FRAMPTON 

a. Secretary: J. JOHNSTON, A.M.1.C.E., Iranian Oil Refinery Co. Ltd., Abadan, Hon. Secretary: H. GIBson, B.SC., 6 Stakes Hill Road, Waterlooville, Hants 
. es e . . , ° > ’ ° 


TRINIDAD AND TOBAGO TEES-SIDE 
Chairman: R. M. Epps 


Chairman: A. H. RICHARD, M.1.C.E. , = ' : 
Hon. Secretary: T. F. STOLBERGER, B.SC., A.M.I.C.E., c/o U.C.W.I., Imperial Hon. Secretary: J. L. EDEN, 7 Highfield Road, Middlesbrough 
College of Tropical Agriculture, St. Augustine, Trinidad 


WEST AFRICA Local Honorary Treasurers of the 


Chairman: F. A. O. PHILLIPS, M.1.MECH.E. 


Hon. Secretary: R. S. HENDERSON, B.A., AMLCS., P.O. Box 2363, Lagos, Nigeria Benevolent Fund 
= East Midland Centre L. Adlington 
Se Irish Branch A. Harkin, M.E. 
Graduate and Student ctions Mersey and North Wales Centre D. A. Picken 
BRISTOL North-Eastern Centre R. G. Scotson 
Chairman: M. PASKINS Tees-Side Sub-Centre W. K. Harrison 


Hon. Secretary: J. B. FARRER, 15 Tyning Road, Saltford, Bristol North Midland Centre E. C. Walton, Ph.D., B.B 
Sheffield Sub-Centre F. Seddon 


CARDIFF North-Western Centre E. G. Taylor, B.Sc. (Eng.) 
Chairman: G. C. BOSLEY North Lancashire Sub-Centre H. Charnley 


Hon. Secretary: J. G. E. Witi1aMs, 8 Carnegie Drive, Lakeside, Cardiff Northern Ireland Centre G. H. Moir, J.P. 
Scottish Centre R. H. Dean, B.Sc. Tech. 


EAST MIDLAND North Scotland Sub-Centre 
Chairman: F. W. SYMONDS, B.SC., M.S. South Midland Centre 


Hon. Secretary: C. W. TASSELL, B.SC., 14 Main Street, Littleport, Ely, Cambs. Rugby Sub-Centre 
Southern Centre 


IRISH BRANCH Western Centre (Bristol) 
Chairman: A. J. DuFFy Western Centre (Cardiff) 


Hon. Secretary: P. A. THUNDER, c/o Charles Warren and Co.°Ltd., 122 St. West Wales (Swansea) Sub-Centre 
Stephen’s Green W., Dublin 2 South-Western Sub-Centre 
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Chairman: E. L. QUARTEY, B.SC.(ENG.), A.M.1.E.E. 
— Secretary: IaN GRANT, A.M.I.MECH.E., Public Works Division, P.O. Box 136, 
ra 











